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LIFE'S  LITTLE  WORRIES. 

As  we  go  to  press,  the  strike  which  took  place  on  the 
7th  instant,  at  the  plant  of  the  Garden  City  Press,  Ste. 
Anne  de  Bellevue,  where  this  journal  is  published,  still 
continues.  The  cii  cumstanees  leading  up  to  the  strike 
are  made  sufficiently  plain  in  the  correspondence  be- 
tween the  publishers  and  the  Montreal  Typographical 
Union  No.  176,  which  Ave  publish  elsewhere  in  this  issue. 

At  the  moment,  this  journal  is,  naturally,  being  pro- 
duced under  substantial  handicaps  owing  to  this  oc- 
currence. Accordingly,  should  it  not  reech  its  usual 
standard  for  a  fcAv  weeks,  we  must  ask  the  indulgence  of 
our  readers  and  advertisers  and  friends  generally.  There 
is  the  best  reason  for  believing  that,  in  a  very  short 
while,  the  difficulties,  at  present  attendant  on  its  pub- 
lication, will  have  been  completely  overcome. 


RECOVERY  COMING  IN  1922. 

The  year  on  which  we  have  just  entered  opens,  for 
the  iron  aud  steel  industry,  with  clouds  dispersing  and 
skies  clearing.  No  doubt,  many  features  of  seeming  dis- 
couragement .still  persist.  But  recent  returns  of  the 
country's  iron  production  point  unmistakably  to  con- 
tinued recover}'. 

December's  average  daily  production  exceeded  that  of 
November  by  thirteen  per  cent,  and  was  ninety  per  cent, 
greater  than  the  year's  low  average  in  July.  Indeed, 
commencing  with  August,  there  has  been,  month  by 
month,  an  increase  in  output,  and — what  is  still  more 
heartening  —  a  progressive  increase,  inasmuch  as  it 
has  been  at  a  greater  rate  in  October,  November  and 
December  than  in  August  and  September.  Indeed,  in 
most  of  the  branches  of  this  basic  industry,  business 
may  be  considered  to  have  definitely  entered  on  the 
road  of  recovery. 

The  atmosphere  of  1922  will  unquestionably  be  more 
favorable  for  business  generally  than  was  that  of  1921. 
So  far  as  our  own  internal  Canadian  affairs  are  concern- 
ed, we  have  a  new  Government  in  office,  and  there  is  a 
very  general  disposition  everywhere  to  give  it  an  op- 
portunity to  make  good.  Its  representatives  from  Que- 
bec and  the  Maritime  Provinces,  in  particular,  should 
prove  a  tower  of  strength  to  it.  If  we  judge  them  aright 
they  are  very  unlikely  to  lend  their  countenance  to  any 
fiscal  proposals  of  the  kind  calculated  to  deal  a  blow 
at  I  lie  iron  ;ind  steel  industry  which  we  emphatically 
maintain  is  one  of  the  key  industries  of  the  country. 
As  we  said  last  month,  tariff  protection  may  be,  for 
other  industries,  dcsiralile;  but  for  this  one  it  is  abso- 
lutely essential.  Without  protection,  it  cannot  live. 
And  we  confidently  count  on  the  Government  to  have 
regard  to  this  indisputable  fact. 


In  the  realm  of  international  affairs,  too,  the  year 
1922  opens  under  favorable  omens.  The  war  brought  a 
considerable  expansion  of  the  iron  and  steel  industry, 
among  others,  but  this  was  followed  by  a  period  of  de- 
pression unparalleled  since  1903.  But  it  is  in  time  of 
peace  alone  that  industry,  as  a  whole,  can  make  sane 
and  stable  progress — the  only  sort  of  progress  that 
spells  prosperity  in  the  long  run.  The  Washington 
Conference  on  the  limitation  of  armaments  has  result- 
ed in  w/iat  seems  a  very  great  step  towards  an  era  of 
universal  peace  in  which  industry  may  thrive  and 
flourish. 

As  regards  the  iron  and  steel  industry  in  Canada, 
it  is  the  pretty  general  concensus  of  opinion  that  me- 
rits attention  that  some  time  in  the  new  year  opera- 
tion on  a  scale  nearly  double  that  of  the  iron  output 
in  1921  will  eventuate.  The  industry  has  had  its  trou- 
bles —  grave  enough  troubles,  too,  in  all  conscience.  For 
the  year  1921  will  long  be  a  haunting  memory.  But 
those  qualified  to  judge  are  pretty  well  unanimous  in 
tlieir  view  that  the  year  on  which  we  have  entered  will 
certainly  lay  the  basis  for  a  period  of  increasing  pros- 
perity. Those  responsible  for  the  operation  of  the  in- 
dustry in  this  country  are  practical  men  working  de- 
finitely for  definite  results  —  and  they  pin  their  faith, 
and  rightly,  to  work,  work  of  the  highest  standard,  and 
economy.  In  a  word.  Effort,  Efficiency  and  Economy. 
That,  if  we  mistake  not,  will  be  the  slogan  of  the  iron 
and  steel  industry  in  Canada  in  1922.  There  can  be 
none  better.  For  therein,  had  mankind  at  large  at  once 
the  grace  and  the  gumption  to  perceive  it,  lies  the  re- 
medy, the  only  sure  remedy,  for  all  the  social  and  eco- 
nouiic  ills  Avhieh  are  troubling  the  world  todav. 


A  NATIONAL  PROBLEM. 

Elsewhere  in  this  issue  will  be  found  an  article  by 
Mr.  W.  M.  Goodwin  on  the  Canadian  iron  industry  and 
what  he  very  aptly  terms  the  national  problem  that  it 
presents  for  our  consideration.  We  commend  a  perusal 
of  this  article  to  our  readers.  Not  only  is  is  (if  we  may 
say  so)  written  with  admirable  lucidity  and  precision 
I)iit  it  is  also  admirably  constructive  in  purpose.  Some 
of  our  readers  may  disagree,  in  part,  and  perhaps  in 
large  part,  with  the  conclusions  at  Avhich  Mr.  Goodwin 
arrives  and  with  the  solution  he  suggests  of  the  well- 
known  difficulties  which  have  hitherto  defeated  the 
attempts  to  found  an  independent  Canadian  iron  in- 
dustry. But,  in  our  view,  it  is  undeniable  that  he  has 
made  a  contribution  of  considerable  value  to  the  dis- 
cu.ssion  of  a  subject  which  is  of  national  importance. 

Whether  or  not  the  methods  which  Mr.  Goodwin  des- 
cribes as  having  been  so  eminently  successful  in  solving 
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a  not  dissimilar  problem  iu  Swedeu  would  meet  with  a 
like  measure  of  success  in  this  country  is  a  question  on 
which,  in  the  absence  of  more  amplified  information 
than  wp  possess  as  to  the  details  of  the  operation  of  the 
iron  industry  in  the  former  country,  and  (we  may  add) 
without  fuller  consideration  than  we  have  been  able  to 
bring  to  bear  on  this  aspect  of  the  subject,  we  should 
not  like  to  commit  ourselves.  But,  prima  facie,  Mr. 
Goodwin  has  made  out  a  case  which  challenges  atten- 
tion and  investigation.  And,  speaking  generally,  we 
find  ourselves  in  hearty  accord  with  his  contention  that 
the  bringing  together  of  as  many  as  possible  of  those 
directly  or  indirectly  interested  in  our  iron  and  steel 
industiy  with  a  view  to  forwarding  the  interests  of  the 
same  is  the  right  way  to  go  to  work.  It  is  sound  in 
principle  and  should  not  prove  too  expensive  in  practice. 

We  are  all  of  us  too  apt  to  think  of  industrial  prob- 
lems a-s  admitting  only  of  known  solutions.  The  truth, 
however,  as  most  of  us,  if  pressed,  are  constrained  to 
admit,  is,  of  course,  quite  otherwise.  Great  as  have  been 
the  accomplishments  of  science  in  its  relation  to  indus- 
try, particularly  (as  we  point  out  editorially  elsewhere 
in  this  issue)  within  thie  last  fifty  years,  we  are  yet,  in 
all  probability,  but  on  the  threshold  of  many  of  its 
most  brilliant  triumphs  in  this  regard.  The  seemingly 
impracticable  of  today  may  be  the  veriest  common-place 
of  tomorrow.  For  science  never  .speaks  its  last  word. 
What  science  may  have  to  say  on  the  (piestion  of  new 
methods  of  smelting  especially  adapted  to  our  natural 
resources  may,  very  possibly,  be  well  worth  our  hearing 
as  a  solution  of  the  problem  of  our  iron  industry.  But, 
at  least,  we  should  strain  every  nerve  to  catch  its  ac- 
cents. 

As  our  readers  are  well  aware,  we  have  consistently 
emphasized  tlie  necessity  of  adequate  tariff  protection 
for  the  iron  and  steel  industry  wiiile  we  are  under  the 
necessity  of  impoiting  iron  ore  and  coal  into  Canada. 
Not  less  consistently  have  we  maintained  that  the  ex- 
istence of  an  iron  and  steel  industry  of  our  own  is  de- 
manded by  Canadian  national  sentiment.  But,  at  the 
same  time,  we  should  lieartily  rejoice  if  Canada  could 
have  a  flourishing  iron  and  steel  industry-  of  iier  own 
without  being  under  the  necessity  of  importing  iron 
ore  or  coal.  If  a  radi  -al  and  drastic  revision  of  our 
smelting  methods  should  (  liviate  the  necessity  for  the 
US&  of  impoited  coal  for  smelting;  and  if  new  smelting 
methods  could  be  devised  whereby  the  use  of  domestic 
ore  might  be  made  a  commercially  paying  proposition, 
then  science  would  have  made  an  outstanding  contribu- 
tion to  the  solution  of  a  baffling  and  perplexing  prob- 
lem. T^ntil  then,  at  any  rate,  protection,  by  means  of  the 
tariff,  is  essential.  But  .science  should  certainly  be 
given  its  chance  to  do  what  in  it  lies  to  solve  the  prob- 
lem along  the  lines  indicated. 

ADVANCEMENT  OF  SCIENCE. 

The  fact  that  the  American  Association  for  the  Ad- 
vancement of  Science  selected  Toronto  as  its  meeting- 
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place  la.-st  month  should  give  a  much-needed  impetus 
to  the  cause  of  scientific  i-csearcli  in  this  country.  The 
last  fifty  years  have  witnes.sed  enormous  .strides  in 
scientific  development  and  in  the  application  of  scien- 
tific discoveries  and  inventi()n;s  to  cotnnicicial  and 
utiitarian  i)ur[)()ses.  Tlie  aeroplane,  the  mo.or-ca.,  the 
telephone,  electric  lighting,  wireless  telegraphy  —  all 
these  inventions  (and  many  others)  have  taken  [)lacc 
witliin  the  pa.st  lialf  century. 

But  much  yet  remains  to  be  done  in  the  domain  alike 
of  scientific  research  and  of  its  practical  application  to 
industry.  The  war,  it  is  true,  gave  to  the  chemi.st  and 
the  physicist  unexampled  opportunities  for  resea:ch 
work  of  which  they  were  not  slow  to  avail  them.selves. 
Some  of  tile  discoveries  made  under  the  stress  of  war 
are  already  showing  themselves  nf  well-nigh  inestim- 
able value  to  those  engaged  in  the  pursuit  of  peace, 
liut  of  the  scientist's  thirst  for  knowledge  it  may  truly 
be  said  that  Vires  aequirii  eundo."  The  more  he 
learns,  the  more  he  becomes  conscious  that  there  is  still 
much  more  that,  if  he  is  to  be  faithful  'o  the  light  with- 
in him,  lie  must  yet  seek  to  know.  And  it  is  well — vast- 
ly well — for  the  pr(;gress  of  the  world  that  it  should 
be  so.  For  in  the  life  of  tlie  researcher  there  is  no  fail- 
ure except  ceasing  to  try. 

Sir  Robert  Falconer,  president  of  Toronto  Univer- 
sity, addiessing  the  members  of  the  American  As.socia- 
tion  for  the  Advancement  of  Science,  emphasized  the 
desirability  of  wealthy  institutions  and  individuals  be- 
ccming  sufficiently  interested  in  the  cause  to  establish 
endowments  for  the  advancement  of  scientific  research 
generally.  No  doubt  it  is  to  be  desired  that  such  should 
be  the  case.  But,  at  the  .same  time,  the  Government 
should  address  itself  in  earnest  to  the  task  of  aiding 
research  work.    Last  year,  members  of  the  House  of 

Commons  passed  the  Research  Institute  bill  which, 
modest  as  it  was,  gave  considerable  promise  of  being  a 
eal  lielj)  to  those  engaged  in  scientific  research.  But. 
althoi  gh  the  bill  was  a  GoA-ernment  measure,  it  was 
met  witii  a  point-blank  refusal  to  pass  it  at  the  hands 
of  tlie  Senate.  It  ajipears  that  this  ill-advised  action 
—  as  we  feel  bound  to  consider  it  —  on  the  part  of  the 
Senate  was  based  on  economical  grounds.  But  if  such 
gi(-i!nds  were  really  the  ba.sis  of  i  s  action,  then  it  of- 
fered to  the  world  a  glaring  example  of  false  economy. 
And  not  merely  of  false  economy,  but  of  illogicality 
also.  For  it  seems  to  us  highly  illogical  that,  at  a  time 
when  millions  upon  millions  of  public  nieney  were  be- 
ing (-xpended  on  tlie  Government  railways  ■ —  which,  it 
might  fiiiily  be  a  gued.  showed  little  prospect  of  be- 
coming self-supporting — 'he  Senate  should  have  re- 
fused to  sanction  the  exiienditure  of  only  .$1. ()(•(). (MX) — 
we  refrain  fiaiii  s;illiiig  it  •'paltry""  .$1,000,000  as  that 
war-time  mode  of  expressicn  is  now  hapily  obsolete  — 
on  a  project  in  many  ways  so  essential  to  the  iiulnstrial 
life  of  the  country. 

We  believe  the  Senate's  action  in  this  matter  to  have 
had  an  adver.se  effect,  be  the,  .sanie  more  or  less,  ou 
practically  all  the  big  industries  in  Canada.  For,  with 
all  of  them,  intense  conciMit  ration  on  the  costs  of  pro- 
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duetion  was  an  urgent  need,  and  with  some  of  them  a 
vital  need,  if  they  were  'o  maintain  their  export  mar- 
kets. Moreover,  the  action  in  question  assuredly  be- 
tokened a  curiously  inadequate  understanding  of  the 
necessity  of  governmental  cooperation  witli  business 
under  present-day  conditions.  In  almost  any  Euro- 
pean country,  the  comparatively  small  assistance  which 
was  asked  for  would  have  been  given  gladly,  and  al- 
most as  a  matter  of  course  in  the  knowledge  that  it 
could  not  fail  to  benefit  and  stimulate  the  industrial  life 
of  the  whole  country.  For  our  part,  we  profoundly 
trust  that  the  new  Government  which  is  now  in  office 
will  lose  no  time  in  introducing  a  bill  of  similar  pur- 
port, and  that,  if  it  does  so,  the  Senate  will  show  itself 
more  alive  to  tlie  exigencies,  industrial,  commercial  and 
scientific,  of  the  days  in  which  we  live. 


A  PROCEt^S  TO  SUIT  THE  ORES. 

According  to  a  progress  report  on  investigations  being 
carried  on  at  the  Seattle  station  of  the  United  States 
Bureau  of  Mines,  considerable  progress  has  been  made 
in  experimental  work  in  developing  to  a  commercial 
basis  the  process  of  reducing  iron  to  the  condi*^ion  known 
as  sponge  iron  and  melting  the  sponge  in  an  electric 
furnace.  The  Bureau  considers  that  this  process  is 
likely  to  be  adopted  witli  success  in  tlie  Pacific  Coast 
States. 

These  investigations  are  of  interest  in  Canada  as 
they  give  some  reason  for  hope  that  our  own  iron  ore 
deposits  may  be  utilized.  At  present  there  is  no  iron 
mine  being  operated  in  Canada.  Under  more  favorable 
circumstances  some  mines  will  doubtless  soon  be  re- 
openfd;  but  there  is  a  strong  probability  that  with  pre- 
sent methods  of  treatment  our  iron  industry  will  con- 
tinue to  depend  oh  other  countries  for  its  raw  material. 

Tlie  process  now  under  investigation  in  Seattle,  is  one 
wliich  has  been  worked  on  for  some  years  by  a  Toronto 
metallurgist.  Jas.  W.  Moffat,  and  details  of  it  were 
published  in  this  journal  a  year  ago.  It  is  pleasing  to 
note  that  Americans  are  finding  that  it  iias  great  pos- 
sibilities. The  iM-ogre.ss  made  by  the  investigators  at 
Seafle  will  be  watched  with  interest,  for  their  work 
should  help  solve  the  pruhleiii  of  finding  a  method  suit- 
ed to  our  ores.  It  would  apjiear  likely  tliat  tlie  utiliza- 
tion of  our  iron  oies  is  more  likely  to  l)e  bi-ought  about 
in  this  way — by  finding  a  process  of  treat)nent  suitable 
for  the  problem  rather  ihan  hy  ronfiuiiif:  jittenlion  lo 
beneficiating  ores  to  make  llieui  confonii  to  sp citj- 
cations  required  in  blast  fuinace  practice. 

UTILIZATION  OF  OUR  IRON  ORES 

By  J.  J.  O'Connor 

We  have  been  accustomed  to  the  spectacle  of  a 
field  day  of  speeches  in  the  House  of  Commons,  everv 
.session,  devoted  to  the  subject  of  the  developement  of 
"natural  re.soun-e-,"-.  These  speeches  have  taken  up 
a  lot  of  time  of  the  House,  they  have  cost  the  country 
a  lot  of  money,  yet.  not  one  single  practical  suggestion 


has  emerged  from  this  fog  of  talk.  Some  members 
rest  a  large  part  of  their  reputation  on  this  annual 
canter  into  the  realms  of  popularity,  their  annual 
outing  on  the  crest  of  a  popular  wave. 

Instead  of  these  "field  days",  if  the  House  would 
appoint  a  competent  committee  of  its  members  to  visit, 
inspect  and  report  upon  what  is  being  done  in  the  bene- 
ficiation  of  iron  ores  in  the  neighbouring  State  of  Min- 
nesota, it  w^ould  confer  incalcaable  benefit  on  the  min- 
eral industry  of  Canada.  They  would  see  there,  gigan- 
tic plants  in  operation,  on  ores  that  are  incomparably 
loAver-grade,  than  the  average  Canadian  iron  ore.  At 
Babbitt  the  iron  formation  runs  from  20  jjer  cent  to 
25  per  cent  iron  content,  of  a  structure  requiring  fine 
grinding  and  sintering,  on  which  enormous  sums  of 
money  are  being  expended  in  order  to  make  it  commer- 
cially successful.  On  the  Mattawin  range  in  Ontario, 
there  are  hundreds  of  millions  of  tons  of  somewhat 
similar  ore,  averaging  38  per  cent  iron  content,  and  of 
a  physical  structure  that  avoids  fine  grinding  and 
sintering.  These  two  latter  processes  entail  the  major 
portion  of  the  cost  of  benefication  of  low-grade  iron 
ore.  In  consequence  of  the  higher  iron  content,  and 
the  better  physical  structure  of  the  Ontario  ore,  there 
can  be  no  comparison  made  in  the  costs  of  beneficiating 
the  two  ores.  There  is  a  vast  difference  between  ore 
of  25  per  cent  iron  content,  and  that  of  an  ore  aver- 
aging 38  per  cent  natural  iron,  with  the  additional  ad- 
vantage of  the  latter  in  avoiding  fine  grinding,  and 
sintering. 

The  Mattawin  is  only  one  of  several  iron  ranges  in 
Northern  Ontario,  where  similar,  or  higher-grade  iron 
is  to  be  found,  including  the  high-grade  hematite  of 
the  Loon  Lake  range. 

These  ranges  are  all  traversed  by  the  Canadian  Na- 
tional Railway,  and  some  by  the  Canadian  Pacific 
Railway,  with  hauls  ranging  from  30  to  125  miles  to 
the  Avaterfront,  at  Port  Arthur,  with  grades  in  favour 
of  the  traffic. 

Under  an  enlightened  Government  policy,  these  rang- 
es would  long  ago  have  beeen  put  under  tribute  to 
the  furnace  requirements  of  Canada,  instead  of  annual 
importations  of  iron  ore,  running  into  millions  of  dollars, 
and  the  added  loss  in  traffic  for  our  railways,  labour 
and  merchandizing,  together  with  other  forms  of  indus- 
trial developement  that  would  naturally  follow^  we 
should  be  exploiting  these  ores,  and  conserving  the 
benefits  for  our  own  use  and  enjoyment. 

Most  Canadians  are  accustomed  to  think  and  speak 
of  our  iron  ore  deposits:,  as  being  of  too  low-grade  to 
be  comimercially  available.  It  is  high  time  they  .paid 
some  particular  attention  to  the  actual  qualities,  and 
commercial  possibilities  of  these  ores.  Notfliing  could  be 
farther  from  the  ti'uth,  than  the  commonly  accepted 
opinion.  All  that  is  required  is  capital  and  "the  necess- 
ary enterprise,  to  not  only  .supply  the  furnace  require- 
ments of  Ontario,  but  to  build  up  a  substantial  and 
piofitable  export  trade  in  iron  ore.  There  are  no  met- 
allurgical problems  to  bar  the  way,  these  have  been 
solved  on  the  United  States  ranges. 

Notwithstanding  the  pre-eminence  of  Minnesota  as 
an  iron  ore  producing  State,  and  the  vast  tonnages  of 
high-grade  ore  within  its  borders,  the  Federal  Gov- 
ei'nnu'ut  maintains  an  Experiment  Station,  at  Minnea- 
polis, Minn,  fliat  is  constanty  employed  on  some  branch 
of  experimem  in  ilie  ore  and  steel  industry. 
This  Station  includes  a  blast  furnace,  that  Avas  put  in 
blast  twelve  times  during  the  past  year.  A  similar 
Station  is  maintained  at  St.  Louis,  '^io. 
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Strike  at  Garden  City  Press 

Correspondence  between  the  Publishers  of  Iron  and 
Steel  of  Canada  and  the  Montreal 
Typographical  Union  No.  176. 


Ediionally  roe  make  mention  of  the  fact  that  there  is 
a  strike  at  the  plant  where  this  paper  is  published.  The 
principles  at  stake  are  made  clear  in  the  followinr/  cor- 
respondence which  stifficiently  explains  itself. — Ed. 

The  Union  Ultimatum. 

Montreal,  Deeem])ei'  17,  1921. 
To  the  Board  of  Directors 
Garden  City  Press: 

Gentlemen : — 

Notwithstanding  the  fact  that  the  management  of  the 
Garden  City  Press  has  not  at  any  time  signed  an  agree- 
ment with  this  Union,  it  has  nevertheless  always  con- 
ceded and  operated  under  the  terms  of  the  contract 
made  between  the  employing  printers'  associations  and 
the  TTnion. 

One  of  1he  clauses  embodied  in  all  of  these  contracts 
is  as  follows:  All  employees  of  the  composing  room. . . 
shall  be  members  of  Typographical  Union  No.  176. . . 

Previous  to  the  expiry  of  the  most  recent  of  these  con- 
tracts on  June  30th  last  an  effort  was  made  to  inaugur- 
ate the  44-hour  week,  and  the  Garden  City  Press  was 
one  of  a  number  of  offices  where  the  shorter  -work  week 
was  then  established.  Because  nf  the  failure  to  procure 
this  condition  in  other  offices  a  proyiortion  of  our  mem- 
bers was  barred  from  working  in  these  offices.  Anti- 
cipating such  a  contingency  the  advisability  of  creating 
a  defence  fund  was  foreseen  and  an  assessment  of  ten 
per  cent,  was  levied  on  all  earnings. 

Advantage  of  the  situation  thus  created  was  at  once 
.seized  bv  certain  parties  to  extend  the  activities  of  the 
National  Catholic  Syndicate  to  the  printing  industry, 
and  four  of  our  members  of  the  Garden  City  Press  were 
influenced  into  .ioining  this  Syndicate,  and  the  reason 
or  excuse  given  for  their  action  was  that  they  found  it 
impossible  to  continue  paying  the  said  ten  per  cent, 
assessment. 

Repeated  attempts  were  made  by  the  officers  of  this 
TTnion  to  dissuade  these  men  from  severing  their  con- 
nection with  the  T.  T.  IT.  and  the  President  of  the  Garden 
Citv  Press  himself  pointed  out  to  them  the  inadvisability 
of  ^heir  contemplated  severance.  Argument  and  per- 
suation.  however,  were  of  no  avail  and  apparently  these 
men  could  not  be  made  to  see  that  they  were  refusing  to 
support  their  fellow-members  in  an  effort  to  procure 
what  thev  themselves  were  enjoying.  Invcstisration 
proved  that  in  one  case  a*^  least  it  was  a  repetition  of 
historv  as  the  same  trouble  was  enconntered  in  the  strug- 
gle for  the  48-hour  week.  At  that  time,  of  course,  there 
was  no  Syndicate  into  which  to  drift. 

The  argument  tha*^  the  action  of  these  men  was  likely 
to  disrupt  the  relationship  existing  between  the  man- 
agement and  the  Union  was  likewise  unheeded.  The 
men  evidently  felt  secure  in  their  position  and  were  cal- 
lous to  the  results  of  their  action  on  the  other  75  per 
cent,  of  the  employees  in  the  composing  room  and  on 
the  management. 

With  set  purpose  of  endeavorin?  to  re-establish  former 
conditions,  and  of  maintaining,  if  possiblp.  the  friendlv 
relationship,  no  steps  Avere  taken  +o  withdraw  the  mem- 
bers nf  the  Union  from  this  office.  TTntil  Tuesdav  of 
this  week.  December  l-Sth.  there  were  excellent  hones 
that  the  situation  could  be  adinsted.  but  on  that  dav 
two  other  men  were  added  to  the  composing-room  staff 


who  were  not  members  of  this  Union,  and  it  was  then 
decided  that  as  matters  .seemed  to  be  getting  worse  in- 
stead of  better,  our  members  should  be  withdra^vn. 

As  the  result  of  an  interview  with  the  President  of 
the  Garden  City  Press,  it  was  agreed  that  yet  another 
effort  .should  be  made  to  adjust  matters,  and  a  reque.st 
was  made  for  a  statement  from  the  Union  setting  forth 
the  minimum  conditions  under  which  an  agreement 
might  be  reached,  and  that  such  statement  would  be 
placed  befoie  a  specially  summoned  meeting  of  the 
Board  of  Directors.  This  statement  is  herewith  set 
forth: 

That  the  composing-room  staff  shall  be  restored 
to  its  former  standing  and  only  members  of  the 
Typographical  Union  be  employed  therein;  this 
to  imply  that  tjie  four  men  first  mentioned  above 
may  re-establish  their  membership  and  the  two 
men  recently  engaged  be  di.scharged  or,  should 
they  prove  to  be  competent  printers,  make  appli- 
cation for  membership. 
It  may  be  permissible  to  state  further  that  we  have 
for  the  past  three  weeks,  borne  the  railway  expenses  of 
our  members  who  are  travelling  from  the  citv  dailv,  and 
this  may  be  taken  as  an  indication  of  our  willin'rne.ss  to 
do  our  utmost  to  save  the  situation. 

It  is  the  sincere  desire  of  the  members  of  the  Union 
that  the  previous  cordial  relationship  between  the  man- 
agement of  the  Garden  City  Press  and  the  Union  may 
remam  inviolate. 

Truly  yours, 

THOS.  BLACK. 
Montreal,  December  31,  1921 

•I.  J.  Harpell, 

President  Garden  City  Press, 
Ste.  Anne  de  Bellevue,  P.Q 
Dear  Mr.  Harpell  :— 

Ow^ng  to  developments  in  the  situation  at  Garden 
City  Press,  and  having  regard  to  the  fact  that  the  action 
out  ot  which  the  (rouble  originated,  is  not  likelv  to  be 
tavorably  adjusted,  it  is  the  opinion  of  the  Strike  Com 
mittee  that  our  members  can  not  longer  be  permitted  to 
work  under  existing  conditions,  I  have  therefore  to 
notify  you  that  the  members  of  this  Union  now  workin- 
at  Garden  City  Press  will  be  withdrawn  on  the  even 
ing  of  Thursday,  January  5th,  1922. 

The  situation  can  only  be  saved  on 'the  understanding 
that  conditions  immediately  revert  to  those  existing  at 
June  30th,  1921— namely,  all  members  emploved  shall 
be  members  of  Montreal  Typographical  Union"  \o  176 
be  obse"^^d°"^  of  contract  as  verbally  agreed  to  shall 
Very  truly  yours. 

TIIOS.  BLACK. 
The  Publishers'  Reply. 

Gardenvale,  Jan.  4,  1922. 

Mr.  Thos.  Black, 

President,  ^Montreal  Typographical  Union  176. 
Room  35,  Herald  Bldg., 

Montreal,  Quebec. 
Dear  Mr.  Black  :— 

The  ultimatum  submitted  with  your  favor  of  the  31st, 
just  received,  comes  as  a  great  relief.  It  puts  an  end  to 
a  situation  that  is  becoming  intolerable. 

So  that  there  may  be  a  chronicle  of  the  facts  leading 
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up  to  this  condition,  I  will  rehearse  them  here  and  if  I 
make  any  statement  to  which  you  take  exception  please 
let  me  have  your  version. 

Up  to  the  30th  of  June  and  for  a  month  thereafter  the 
relations  between  our  company  and  your  Union  w'ere 
most  friendly.  We  were  the  first  and  the  only  large 
printing  plant  in  the  district  of  Montreal  to  grant  a 
forty-four  hour  week;  in  fact,  w^e  gave  it  without  being 
asked.  We  have  always  paid  better  than  your  scale  of 
wages  and  working  conditions  in  our  shop  are  of  the 
best. 

All  went  well  while  our  men  continued  their  member- 
ship in  your  Union  and  submitted  to  the  tax  of  ten  per 
cent  of  their  wages  to  support  those  of  your  members 
who  were  on  strike  from  otlier  shops  that  had  refused  the 
forty-four  hour  week.  Your  Union  had  given  its  mem- 
bers to  understand  that  five  weeks  would  be  the  limit 
of  this  tax  and  all  our  men  here  continued  to  pay  to  the 
end  of  and  even  beyond  this  period,  but  when  your 
Union  failed  to  keep  its  promise  your  working  members 
began  to  grow  restless  and  many  of  them,  both  here  and 
elsewhere,  dropped  their  membership.  Some  of  the 
French  members  of  your  Union  took  out  membership  in 
the  National  Catliolie  Syndicate.  At  that  time  we  gave 
your  officials  access  during  working  hours  to  the  men 
in  our  plant  who  had  dropped  their  membership  in  your 
Union.  In  fact,  we  did  what  Ave  could  to  help  you  per- 
suade them  to  renew  their  membership.  This  we  did 
against  our  better  judgment:  first,  because  we  realized, 
as  did  your  seceding  members,  that  when  a  strike  is 
allowed  to  drag  on  beyond  a  reasonable  time  it  becomes 
increasingly  difficult  to  secure  a  settlement  in  the  in- 
terest of  the  strikers.  Those  Avho  take  the  place  of 
strikers  become  more  and  more  efficient  while  men  on 
strike  suffer  a  lapse  of  skill  and  acquire  habits  of  in- 
dolence and  indifference  that  make  them  less  desirable 
when  they  are  ready  to  return  to  work.  This  is  part- 
icularly true  of  men  in  receipt  of  such  handsome  w^eekly 
allowances  as  your  Union  has  been  paying  i*^s  strikers. 

Our  second  reason  for  feeling  that  your  Union  did 
not  deserve  the  assistance  we  gave  it  in  trying  to  per- 
suade the  men  in  this  shop  to  continue  their  member- 
ship in  your  TTnion  was  supplied  by  your  Vice-President, 
Mr.  Hayes  of  Indiana,  U.S.A.,  when  he  swoie,  at  our 
meeting  with  him  in  Montreal  at  the  Windsor  Ho^el, 
last  autumn,  a  determination  to  "teach  the  Catholic 
Church  a  lesson''  for  what  he  interpreetd  as  their  in- 
terference in  labor  matters.  Whatever  may  have  been 
Mr.  Hayes'  grievance  against  the  Catholic  Church  or 
any  other  church,  we  did  not  consider  that  we  had  any 
right  to  as.sist  him  to  teach  them  a  lesson. 

When  you  failed  to  persuade  your  men  to  renew  their 
membership  by  peaceful  means,  .you  appealed  to  us  to 
use  coercion  by  threatening  them  with  dismissal.  This 
we  absolutely  refused  to  do.  From  this  time  on  there 
was  a  very  noticeable  persi.stent  demand  on  the  part  of 
our  superintendent  here  for  more  men,  although  there 
was  no  increase  in  our  work.  AVitli  the  advent  of  every 
increase  in  our  force  there  really  seemed  to  be  a  de- 
crease in  the  output  and  our  costs  began  to  mount  until 
within  a  short  time  they  had  increased  by  52  per  cent, 
when  the  writer  found  he  had  to  interfere.  When  the 
costs  continued  to  go  up  we  found  it  necessary  to  dis- 
miss our  superintendent.  The  next  man  we  dismissed 
was  a  man  on  the  night  staff  Avho  was  giving  a  produc- 
tion of  less  than  500  ems  an  hour,  whereas  the  minimum, 
as  you  know,  is  from  eight  to  nine  times  this,  according 
to  your  own  statement.  At  that  time  we  felt  we  could 
not  afford  to  reduce  our  force  so  the  writer  appealed  to 
you  for  another  man  to  work  at  night.    Instead  of  one 


you    sent  two,    a  Mr. . . .  and    a    Mr          who,  you 

claimed,  were  very  rapid  typesetters.  The  first  night 
their  work  was  fairlj'  satisfactory^  but  the  second  night 
they  came  out  well  supplied  with  liquor  which  they  con- 
sumed between  them  and  in  company  with  our  night 
pressman.  The  next  morning  we  dismissed  these  two 
men  and  our  night  pressman,  a  man  who  had  been  with 
us  for  several  years  and  who  before  that  occasion  had 
done  his  Avork  and  conducted  himself  satisfactorily.  The 
next  man  we  dismissed  Avas  a  Mr. . . . ,  an  old  man 
of  54  years,  AA'ho,  I  understand,  has  been  in  the  habit 
of  tvamping  about  from  place  to  place  and  drinking 
very  heavily,  Avith  the  result  that  he  is  never  in  a  fit 
condition  to  do  a  fair  day's  Avork.  His  largest  produc- 
tion here  in  any  one  day  Avas  less  than  1,500  ems  an 
hour  and  some  days  he  went  down  to  below  half  that 
per  hour.  The  next  man  Ave  dismissed  was  a  monotype 
operator  Avhom  Ave  Avere  very  glad  to  be  rid  of.  He  did 
not  earn  his  Avages  and  in  many  respects  Avas  highly  un- 
desirable. The  last  man  to  go  Avas  dismissed  because  he 
either  did  not  knoAv  his  Avork  or  he  loafed  on  the  job. 
With  all  these  dismissals  we  haVe  a  larger  output  today 
than  we  Avere  able  to  secure  Avith  the  larger  staff. 

What  was  very  noticeable  during  the  Avriter's  inter- 
vieAv  with  all  the  above  mentioned  dismissals  Avas  the 
very  great  readiness  on  the  part  of  the  men  to  go.  There 
seemed  to  be  a  decided  preference  on  tlieir  part  to  be  on 
strike  rather  than  to  be  at  Avork.  On  more  than  one 
occasion  men  Avhom  you  have  sent  out  here  to  look  for 
work  have  refused  a  salary  of  $36.00  for  a  forty-four 
hour  week  and  declared  their  preference  to  walk  the 
streets  and  receive  strike  pay  of  $25.00  a  week. 

We  are  rather  glad  that  the  break  is  coming  for  an- 
other reason,  namely  that  it  Avill  leaA'e  us  free  to  handle 
our  apprentices  in  the  future  in  the  Avay  we  think  they 
should  be  looked  after.  The  unreasonable  regulations  of 
.your  Union  regarding  apprentices  have  shut  out  the  best 
class  of  young  men  and  Avomen  from  the  business  of 
type-setting  and  resulted  in  a  rapidly  increasing  pre- 
ponderance of  old  men  in  your  organization.  There  is 
nothing  more  unsatisfaetorv  than  your  regulation  Avhieh 
limits  a  shop  of  tlie  size  of  ours  here  to  three  apprentices 
in  fiA'e  years.  And  it  was  very  annoying  a  feAv  Aveeks  ago 
Avhen  Ave  took  on  the  fourtli  bo.A'  in  five  .vears  to  have  the 
head  of  .vour  Chapel  come  to  my  office  and  request  that 
he  should  not  be  alloAved  to  go  to  Avork.  In  order  to  avoid 
ti'ouble  I  acquiesced  and  the  boy  was  sent  aAvay.  We 
have  nianj^  briglit  youths  in  this  community  Avho  are 
anxious  to  learn  the  business  of  typesetting  but  the.v  will 
be  old  men  and  women  before  the  opportunity  comes  to 
them  if  Ave  continue  to  recognize  the  apprenticeship  reg- 
ulation of  your  Union.  Since  Ave  came  out  here  we  hav- 
been  axious  to  start  a  school  loi-  apprenxiccr,  an\x  is 
good  to  look  forward  to  a  beginning  of  this  work. 

I  trust  you  have  not  been  led  to  believe  by  the  argu- 
ments presented  above  that  we  are  in  a  mood  to  throw 
up  our  hands  and  quit.  This  aa'c  are  not  in  the  habit  of 
doing  until  the  last  gun  is  fired  in  an  effort  to  do  our 
whole  duty  and  Ave  feel  that  we  still  haA'e  a  duty  to  the 
members  of  your  Union  Avho  haA'e  been  Avith  us  here  for 
years  and  Avho  are  satisfied  Avith  conditions  here  and 
Avitli  the  fellowship  of  their  co-workers  Avho  are  noAv  not 
members  of  your  Union.  They  have  to-day  each  and 
CA'erA-one  signified  their  Avillingness  to  continue  in  our 
employ  if  a  strike  is  not  called. 

As  a  final  effort  at  an  amicable  settlement  Ave  have 
approached  the  Department  of  Labour  at  Ottawa  Avith 
the  request  that  they  communicate  with  you  in  the  hope 
of  gaining  your  consent  to  tlie  appointment  of  a  Board 
of  Arliitration  and  Conciliation  for  the  arbitrament  of 
tlie  qncstinn  on  Avhich  you  threatened  to  call  a  strike,  in 
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your  letter  of  the  31st.  In  order  that  they  may  have  all 
the  facts  of  the  case  we  are  by  concurrent  mail  writing 
them  as  per  enclosed  copy  herewith  and  sending  them  a 
copy  of  this  letter,  together  with  a  copy  of  your  letters 
of  the  17th  and  31st  of  December. 

Yours  very  truly, 

J.  J.  IIARPKLL. 
Union  Comments  on  Publishers'  Letter. 

Monti  eal,  January  10th,  1922. 

Dear  Mr.  Harpell :—  .      ,  •  ,  i 

In  your  letter  to  me  of  date  Jan.  4,  in  which  you  ask 
to  chronicle  the  facts  leading  up  to  the  present  situa- 
tion existing  in  your  plant,  you  ask  that  if  I  take  ex- 
ception to  any  statement  to  inform  you  of  same.  I  now 
avail  myself  of  that  privilege  and  would  seek  to  correct 
some  misstatements  in  the  liope  that  the  chronicle  may 
finally  appear  strictly  according  to  fact. 

Referring  to  Paragiaph  4  of  your  letter  I  must  em- 
phatically deny  that  this  Union  gave  its  members  to 
understand  that  the  ten  per  cent,  assessment  would  not 
extend  beyond  five  weeks.  You  evidently  have  been 
misinformed  on  this  point. 

In  Paragraph  5  allusion  is  made  to  a  conversation  with 
Mr.  J.  W.  Hays.  I  was  not  present  at  the  time  of  the 
conversation  biit  Mr.  Wliitaker  and  Mr.  Gauthier  inform 
me  that  what  Mr.  Hays  did  say  was  that  "If  the  Catholic 
Chuich  or  any  other  church  or  any  other  organization 
sought  to  in'erfere  in  Labor  matters  the  I.  T.  U.  would 
teach  them  a  lesson." 

Paragraph  6  contains  numerous  statements  that  I  am 
unable  to  refute  or  confirm.  It  would  be  difficult  to 
adduce  necessary  evidence.  Speaking  personally  I  can- 
not recollect  suggesting  coercion.  However,  this  is  a 
fine  point  and  does  no*  materially  effect  the  matter.  In 
•reference  to  the  supe:  intendent  of  the  plant  it  is  my 
opinion  that  Mr.  Pliilip  and  myself  were  informed  at  the 
time  that  the  superintendent  of  the  plant  had  resigned 
and  had  asked  that  his  resignation  might  take  immediate 
effect.  It  was  also  stated  that  the  superintendent  had 
been  requested  to  take  two  or  three  weeks  vacation  in- 
stead of  resigning  his  situation.  This  opinion  was  con- 
firmed by  the  superintendent  on  Saturday,  Jan.  7. 

Regarding  these  two  operators  i  eferred  to,  I  must  say 
that  two  men  were  sent  at  the  request  of  the  manage- 
ment of  the  Garden  City  Press. 

So  far  as  their  first  night's  work  is  concerned,  the 
statement  that  their  work  was  "fairly  satisfactory"  is 
not  a  generous  statement,  the  ^vork  of  one  of  the  men 
that  night  was  regarded  as  an  extraordinary  night's 
work.  The  second  night's  work  was  unsatisfactory  and  I 
sincerely  regret  the  attested  cause. 

It  is  impossible  for  me  to  attach  the  blame  for  this 
supply  of  liquor. 

So  far  as  Mr. ...is  concerned,  he  states  that  the 
condition  of  the  machine  was  the  cause  for  the  small 
output.  How  far  this  is  correct  I  cannot  say.  I  be- 
lieve, however,  that  an  investiga' ion  w'ill  show  that  this 
particula:-  machine  is  not  in  a  satisfactory  condition 
and  that  continual  trouble  is  encountered  with  the  elec- 
trical appliance. 

On  taking  up  the  matter  covered  in  Paragraph  9,  our 
members  inform  me  that  none  w^ere  willing  to  continue 
at  the  Garden  City  Press  under  existing  conditions. 
Were  former  conditions  to  obtain  they  admit  that  they 
would  certainly  have  been  pleased  to  remain. 

In  reference  to  the  suggested  appointment  of  a  Board 
of  Arbitration,  I  have  to  state  that :  As  it  was  a  prin- 
ciple that  was  involved,  and  not  hours  or  wages,  the 
matter  could  not  be  submitted  to  a  board.  This  was 
explained  personally  to  the  Minister  of  Labor. 


In  conclusion,  let  me  say  that  the  Union  did  not 
hastily  decide  its  final  action.  Every  effort  has  been 
made  to  have  matters  amicably  adjusted  and  the  final 
decision  was  come  to  only  after  mature  consideration 
and  much  patience. 

Might  I  ask  that  in  the  event  of  your  chronicle  being 
modified  according  to  the  explanation  herein  set  forth, 
you  will  forward  such  to  the  Minister  of  Labor  so  that 
the  previous  chronicle  may  be  withdrawn. 
Yours  truly, 

THOS.  BLACK. 

Publishers'  Rejoinder. 

Gardenvale,  Jan.  12,  1922. 

Dear  Mr.  Black: — 

Really  I  cannot  see  much,  if  any,  difference  between 
the  account  given  in  my  letter  of  January  4th  and  that 
set  forth  in  yours  of  the  10th  instant,  just  received. 

The  statement  about  the  five  weeks  was  made  in 
your  presence  by  Mr. . . .  and  you  did  not  correct  it.  But 
this  is  not  a  material  point.  The  fact  remains  that  the 
only  reason  given  by  your  seceding  members  was  that 
they  refused  to  continue  to  pay  the  strike  assessment 
your  Union  was  levying. 

As  regards  Mr.  Hayes'  statement,  your  version  of  it 
suits  the  reference  made  in  my  letter  of  the  4th. 

The  word  "coercion"  was  my  own,  and  used  to  in- 
terpret your  demand  that  I  should  force  the  seceding 
members  back  into  your  Union  by  threatening  to  dis- 
miss them.  This  Avas  the  cause  of  the  whole  trouble, 
for  when  I  refused  to  dismiss  or  even  to  threaten  them 
with  dismissal,  you  called  a  strike. 

The  facts  concerning  the  superintendent  leaving  were 
these.  On  Saturday,  December  17th,  I  told  him  that 
matters  were  getting  into  such  a  condition  that  I  would 
have  to  take  charge  of  the  work  myself  until  things  were 
adjusted  and  that  during  this  period  I  did  not  want  him 
around.  If  he  would  go  away  on  a  two  or  three  weeks 
holiday  the  company  would  pay  his  expenses,  but  if  he 
refused  to  do  that  he  would  have  to  hand  in  the  keys  on 
the  following  Monday  morning.  He  handed  in  the  keys 
on  the  following  Monday  morning. 

I  consented  to  two  men  because,  as  yon  will  remem- 
ber, you  thought  one  might  be  lonely.  As  it  turned  out 
they  proved  to  be  jovial  companions,  particularly  when 
they  had  a  supply  of  liquor.  I  used  the  words  "fairly 
satisfactory"  because  the  production  of  these  two  men 
at  no  time  was  over  4,000  ems  per  hour  per  man,  which  is 
the  minimum  an  average  man  might  be  expected  to  .set. 

The  machine  Mr. . . .  used  has  been  continuously 
operated  since  he  left  with  satisfactory*  results. 

I  can  only  repeat  that  each  and  every  one  of  those 
who  went  out  from  our  shop  when  you  called  the  st  ike 
told  me  they  were  well  satisfied  with  conditions  here 
and  that  they  would  not  quit  unless  they  were  called  out 
by  the  Union.  Of  course,  the  fact  that  they  did  continue 
to  work  right  up  to  the  time  when  the  Union  called  them 
out  is  evidence  in  itself  that  that  was  the  only  cause  for 
their  quitting.  They  were  free  to  go  at  any  time  they 
wished. 

I  consider  your  version  does  not  contradict  but  cor- 
roborates the  statements  made  in  mine  of  the  4th. 
Yours  trulj-, 

J.  J.  HARPELL. 


Mr.  John  Irwin  of  !McArthur  Irwin  Ltd.  Montreal 
has  been  nominated  for  the  Council  of  the  Montreal 
Board  of  Trade. 
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The  Canadian  Iron  Industry 


A  National  Problem. 
By  W.  M.  GOODWIN. 


The  story  of  our  failure  to  develop  an  independent 
Canadian  iron  industry  has  been  repeated  so  often 
that  now  the  only  valid  reason  for  further  public  dis- 
cus.sion  of  the  matter  is  the  inclusion  of  some  eons- 
trnetive  idea.  In  this  article  an  attempt  is  made 
to  present  an  idea  that,  though  not  new,  has  not  been 
clearly  understood  by  many  interested  in  the  problem. 
In  order  to  present  this  idea  in  the  proper  light,  a 
brief  outline  is  given  of  the  efforts  of  our  pioneer  iron- 
masters ;  then  the  building  of  the  present  plants  is 
referred  to.  Instances  are  given  of  the  unsuccecssful 
attempts  to  found  a  truly  Canadian  industry,  and 
present-day  efforts  to  the  same  end  are  mentioned. 
Finally,  the  solving  of  a  problem  similar  to  ours  in 
Sweden,  two  hundred  years  ago,  is  described,  and 
a  solution  of  our  own  problem  suggested. 

First  Attempts  at  Iron  Smelting. 

Our  pioneer  iron-masters  Avere  mainlj'  men  who  had 
learned  their  trade  in  the  Old  Country,  and  attempted 
to  apply  fheir  knowledge  in  the  new  land.  If  Nat- 
ure had  provided  similar  conditions,  there  is  no  doubt 
that  their  efforts  would  have  resulted  in  permanent 
success.  In  Nova  Scotia,  AA'there  coal  and  ore  are  in 
close  proximity, we  have  such,  a  case  of  continuous  dev- 
elopment from  the  pioneer  fumaee  to  the  modern 
plant.  It  is  only  the  discovery  of  the  cheaper  Wabana 
ore  that  has  altered  this  self-contained  Canadian  un- 
dertaking, though  this,  has  likewiste  alloAved  of 
much  more  extensive  operations.  Elsewliere  we  have 
no  such  example  of  continuous  development. 

A  number  of  the  earlier  furnaces  in  central  Can- 
ada were  operated  successfully  as  long  as  there  per- 
sisted some  special  conditions  that  gave  them  an  ad- 
vantage over  foreign  competitors.  At  first  the  cost 
of  importing  iron  fj'om  England  and  the  United  States 
allowed  a  number  of  the  furnaces  in  Ontario  to  make 
money.  The  failure  of  supplies  of  bog  ore,  and  of 
cheap  charcoal,  the  improviement  of  transportation 
facilities  on  the  importation  routes,  and  the  develop- 
ment of  the  modern  blast-fiirnace  using  coke,  in  Eng- 
land and  the  United  States,  all  combined  to  cause 
the  failure  of  th;?  furnaces  in  Ontario  and  Quebec. 
Those  that  made  only  an  average  quality  of  ii'on  quiet- 
ly succumbed ;  special  quality,  commanding  enhanced 
prices,  gave  a  longer  lease  of  life.  A  number  of 
furnaces  making  charcoal  iron  espeeialled  suitable 
for  chilled  car-wheels  had  honourable  careers.  At 
Radnor  Forges,  special  quality  spelled  success,  and 
oidy  recently  has  metallurgical  development  encroach- 
upon  the  market  held  by  its  charcoal  iron.  In  general, 
it  can  be  said  that  nowhere  in  central  Canada  have 
natural  conditions  allowed  of  competition  on  equal 
terms  with  our  foreign  competitors;  and  i^'  special  ad- 
vantages exist  within  our  borders  that  may  allow  of  a 
native  iron  indnstiw.  we  liave  failed  so  far  to  develop 
them. 

Present  Iron  Industry. 
Twenty-five  ycm-s  ago  some  promoters  and  pol- 
iticians, and  some  bu.siness    mi?n    decided  that  we 
should  have  an  iron  industry  in  central  Canada.  So, 
under  shelter  of  a  tariff,  furnaces  and  steel  plants 
were  built,  following  American  practice,  and  using 
American  ore.  but  with  the  hope  and  expectation  that 
similar  ore  would  be  found  in  Canada  in  sufficient 


quantities  to  meet  our  needs.  This  hope  has  not  been 
realized,  and  we  can  now  hardly  expect  our  unex- 
plored iron  ranges  to  contain  large  deposits  of  hem- 
atite. Thus  wie  have  left  on  our  hands  large  plants 
completely  dependent  upon  American  coal  and  Amer- 
ican ore,  whose  continued  operation  is  possible  only 
on  account  of  an  adequate  protective  tariff.  It  is 
true  that  these  plants  constitute  a  natural  part  of 
the  mid-  continental  iron  industry  using  Lake  ores; 
but  that  does  not  help  us  Canadians  with  our  prob- 
lems. 

Attempts  to  Found  a  Canadian  Industry. 

Numerous  atempts  to  develop  an  indigenous  Can- 
adian iron  industry  have  been  made  of  late,  by  both 
miners  and  metallurgists..  After  exploration  had  des- 
troyed the  confident  hope  that  our  iron  ranges  would 
be  similar  to  those  south  of  the  border,  a  number  of 
our  deposits  Avere  opened  up  and  the  ore  tried  in  the 
blast-furnaces.  These  were  uniformly  rejected  by  the 
furnace  operators.  In  most  eases,  this  was  no  doubt 
Avarranted  by  the  facts;  in  a  few  unimportant  ins- 
tances it  is  still  a  matter  of  dispute  Avhether  or  not 
the  ore  can  be  profitably  used. 

When  the  raw  ore  proved  unacceptable  at  the  fur- 
naces, serious  attempts  Avere  made  to  "beneficiate" 
it.  The  Magpie  roasting  and  nodulizing  plant  re- 
])resents  a  bold  experiment  that  Ave  hope  Avill  be  of 
permanent  value  to  the  country.  By  the  Avay,  a  large 
part  of  our  fraternity  hope  that  the  administrators 
AAdiom  Ave  have  placed  in  charge  of  our  public  af- 
fairs Avill  seie  the  Avisdom  of  aiding  this  undertaking 
by  means  of  a  sufficient  bounty  to  ensure  its  contin- 
uance. The  Moose  Mountain  attempt  has  been  re- 
viA^ed,  and  nOAV  has  the  official  backing  of  our  Ad- 
visory Research  Council.  The  eventual  success  of  the 
Trenton  plant  seems  more  uncertain,  as  its  resources 
of  ore  are  smaller  and  less  uniform  than  the  other 
tAvo.  The  thorough-going  attempt  to  use  roasted 
Stikoban  ore  having  fallen  short  of  commercial  suc- 
cess, those  interested  in  the  really  extensiA^e  deposits 
of  the  Part  Arthur  district  seem  to  have  adopted  a 
policy  of  "watchful  Avaiting". 

New  Smelting-  Methods. 

It  is  not  a  neAV  idea  tliat  Ave  Canadians  should  Avork 
out  methods  of  smelting  specially  suited  to  our  natur- 
al resources.  Dr.  Haanel  is  credited  vsdth  being  the 
first  to  push  vigorously  the  idea  of  the  electric  smelt- 
ing of  iron  ore,  Avhich  has  lately  been  applied  so  suc- 
cessfully in  SAA-eden  and  NorAvay,  Japan  and  else- 
where. Sjoitedt's  atempt  to  make  use  of  the  iron  of 
the  nickel  ore  at  the  Gertrude  mine,  with  sulphur  as 
fuel,  is  said  to  have  come  v.sry  near  to  success.  A 
someAA'hat  similar  attempt  is  the  production  of  "Ni- 
cu"  steel  at  Niagara  Falls  from  lean  Sudbury  ore 
or  smelter  slag.  Tlie  Tivani  experimental  plant  at 
BelleAnlle  attests  an  effort  to  make  steel  direct  from 
ore.  These  efforts,  and  others,  have  so  far  failed  to 
result  in  permanent  commercial  enterprises.  Never- 
thele.ss  th?  work  goes  on,  as  experimenters  and  re- 
searchers haA^e  more  than  a  normal  amonnt  of  the 
hope  that  springs  eternal. 

Electric  Smelting. 

The  |)rof)osal  that  lia.s  been  n)ost  |iromiiient  late- 
ly in  iron  and  steel  circles  is  electric  smelting.  Its 
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possibilities  in  British  Columbia  have  been  examin- 
ed recently  by  Dr.  Stansfield.  His  inability  to  re- 
commend the  venture  in  that  favoured  locality  would 
seem  to  dispose  effectually  of  any  siich  attempt  in 
central  Canada,  where  iron  is  so  much  cheaper.  The 
small  margin  of  superiority  of  electric  smelting  over 
other  methods,  even  where  conditions  are  most  fav- 
ourable, is  shown  by  recent  events  at  Domnarfvet  in 
Sweden. 

A  number  of  electric  blast-furnaces  are  used  there 
to  supplement  charcoal  furnaces.  Just  before  the  war 
th<;  smelting  capacity  of  the  plant  was  to  be  increased, 
and  a  new  blast-furnace  to  use  coke  was  decided  iipon. 
But  the  war  intervened  to  charge  the  situation.  The 
price  of  coke  went  up,  tlie  half-finished  furaaee  was 
let  stand,  and  electric  blast-furnaces  were  installed 
instead. 

To  allow  of  the  establishing  in  central  Canada  of 
an  electric  smelter  .some  new  and  favourable  factor 
must  be  brought  to  light.  If  the  production  of 
"sponge  metal"  by  means  of  cheap  fuel  should  prove 
feasible,  the  electric  current  will  finish  the  operation ; 
but  that  will  be  melting,  not  smelting.  The  main 
posibilities  would  seem  to  be  in  the  production  of 
high-priced  material,  such  as  alloy  steel. 

The  ProbJem. 

Our  problem  in  central  Canada  may  be  reduced 
to  a  few  simple  elements. 

1.  — We  have  at  present  no  natural  resources  that 
will  allow  us  to  compete  on  equal  terms  with  the 
iron-masters  of  the  United  States,  while  using  their 
methods  of  smelting;  nor  are  we  likely  to  find  them 
in  unexplored  territory. 

2.  — So  long  as  we  are  content  to  import  iron  ore 
and  coal,  we  can  have  a  flourishing  iron  and  steel 
industrv,  provided  we  protect  it  with  a  sufficient 
tariff. 

3.  — We  must  continue  to  use  imported  coal  for 
smelting  unless  Ave  revise  radically  our  smelting  met- 
hods. 

4.  — In  order  to  make  possible  the  use  of  domestic 
ore,  we  must  either  pay  a  bounty  on  its  production 
or  use,  or  else  devise  smelting  methods  whereby  its 
use  is  profitable. 

Thus  it  is  obvious  that  the  ultimate  solution  of  our 
problem  lies  in  metallurgy,  the  bounty  being  inierely 
a  temporarv  expedient  to  stimulate  metallurgical  ef- 
fort. 

There  are  two  lines  along  whicli  our  efforts  may 
be  directed ;  we  may  try  to  make  our  ores  suit  the  ex- 
isting blast-furnaces,  and  we  may  search  for  smelt- 
ing methods  particularly  suited  to  our  ores.  Here 
again  we  hav,?  a  question  of  expediency.  As  the 
present  furnace  plants  represent  a  huge  investment, 
it  is  probably  wise,  and  certainly  easier,  to  try  to  alter 
our  ores  to  suit  them.  But  I  am  convinced  that  the 
sound  and  far-siglit.?d  policy  will  be  to  search  out 
smelting  methods  specially  adapted  to  our  ores, 
whereby  we  can  use  them  to  the  fullest  advantage. 

The  Problem  in  Sweden. 

Two  hundred  years  ago  the  iron-masters  of  Sweden 
faced  a  problem  somewhat  similar  to  ours  of  today ; 
and  they  solved  it.  From  ancient  times  there  had 
been  a  flourishing  iron  industry,  and  the  product  of 
the  primitive  forges  and  fuimaces  had  carried  the 
name  of  Sweden  throughout  the  world.  Competition 


from  Britain,  where  cheap  coal-made  iron  originated, 
resulted  in  a  larg<5  part  of  the  Swedish  production 
becoming  uni)rofitable.  The  iron-masters  came  toget- 
her in  conference,  united  for  self-defence  as  "Jem- 
kontored"  (Swedish  Iron  Masters'  Association)  and 
then  called  in  science  to  their  aid.  The  result  of  a 
scientific  direction  of  their  efforts  and  of  a  combin- 
ation to  stimulate  trade,  has  been  to  keep  in  opera- 
tion from  that  day  to  this  an  iron  industrv  that  is 
well-founded  and  takes  full  advantage  of  what  Nat- 
ure has  provided.  This  has  been  done  in  the  face  of 
difficulties  that  probably  wtere  much  greater  than 
those  that  face  us  in  Canada  today. 

A  Possible  Solution. 

How  can  we  go  about  the  solving  of  our  problem? 
I  believe  we  can  well  take  example  from  the  Swedish 
iron-masters  -  of  two  hundred  years  ago.  Our  iron- 
masters can  unite  to  study  their  problems,  and  can 
invite  the  co-operation  of  the  best  scientific  talent 
tlhey  can  find.  If  one  examines  the  situation  today, 
one  finds  our  iron-masters  "sitting  tight",  after  a 
number  of  desultory,  sometimes  poorly-directed,  and 
uniformly  unsuccessful  attempts  to  solve  the  prob- 
lem, each  for  himself.  What  effort  is  being  expend- 
ed is  mainly  by  men  outside  the  industrv,  principal- 
ly those  interested  in  deposits  of  ore.  Why  cannot 
all  these  get  together,  and  work  together  consistently 
until  the  end  of  each  and  all  is  attained?  The  prob- 
lem is  a  huge  one,  far  beyond  the  capacity  of  a  single 
company,  not  to  say  a  lone  individual.  The  rewards 
of  a  successful  effort  would  be  so  large  that  there 
would  be  something  for  all  concerned,  and  added 
self-respect  and  independence  for  Canadians  of  all 
degrees. 

To  be  more  specific,  T  would  suggest  the  forma- 
tion of  a  trade  association  similar  to  those  that  have 
been  formed  and  operated  Avith  such  sisrnal  success 
in  Britain  upon  the  instigation  of  their  Advisory  Re- 
search Council.  Our  own  Reseach  Council  has  stim- 
ulated the  formation  of  a  Pulp  and  Paper  Associa- 
tion, with  research,  trade  and  other  departments,  and 
it  is  reported  to  he  doing  very  good  work.  Such  an 
association  for  our  iron  and  steel  trade  would  be  what 
the  C.  M.  A.,  is  to  Canadian  manufacturers,  and  a 
good  deal  more  as  well.  It  would  keep  under  re- 
view trade  conditions,  tariff,  and  other  matters  of 
common  interest.  It  would  examine  contiuTiously 
methods  of  manufacture  and  sources  of  raw  mater- 
ial, to  keep  the  whole  trade  abreast  of  the  times  and 
on  the  "qui  vive"  for  special  advantaces.  It  would 
su])ervise  and  direct  in  a  broad  way  whatever  origin- 
al investigation  seemed  necessary.  Its  officers  would 
act  as  a  competent  and  sympathetic  authority  for  con- 
sultation with  independent  researchers,  and  men  with 
ideas.  All  this,  and  more,  is  being  done  bv  trade 
associations  in  various  countries;  we  have  .iust  he- 
gun  to  form  then  in  Canada. 

To  sum  up. — I  believe  the  soundest,  as  well  as  the 
least  expensive  way.  to  forward  the  intereste  of  ou'- 
iron  and  steel  industiy  will  be  to  brine  together  as  many 
as  possible  of  those  directly  or  indirectly  interested, 
so  that  these  may  pull  together  toward  a  result  that 
Avill  be  for  the  benefit  of  all.  A  trade  association 
along  the  British  lines  offers  the  best  means  to  this 
end.  Thus  we  will  have  a  competent  autht)rity  to 
shape  policies,  direct  research,  and  in  general  make 
the  most  of  what  ^Mother  Nature  has  to  offer  us. 
Kingston.  Dec.  31st.  1921. 
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Canada's  Steel  Companies 


Canada's  four  large  steel  companies  will  be  issuing 
their  reports  for  the  years  1921-1922.  The  fiscal  years 
of  two  of  the  companies  ended  last  month.  As  the  busi- 
ness of  the  past  twelve  montlus  has  been  relatively  poor 
for  the  Canadian  steel  companies,  in  common  with  the 
industry  of  other  countries,  the  accumulated  financial 
strength  of  the  companies  during  past  years  of  plenty 
will  stand  them  in  good  stead.  Tlie  bulk  of  operations 
during  tlie  year  just  closed  has  been  confined  to  rails 
for  tlie  Canadian  railways.  Orders  for  steel  for  con- 
struction have  been  light.  The  reports  tliat  are  forth- 
coming, therefore,  may  be  expected  to  show  a  shrinkage 
in  profits.  Reports  of  the  last  year  reported  showed 
material  cuts  in  inventory  assets,  due  to  depreciation  in 
value,  and  current  assets  are  likelv  to  be  further  re- 


Xet  i)r()fits  

Balance  carried  forward 

Current  assets  

Current  liabilities  .  .  .  . 
Net  working  capital  .  . 

Stock,  common  

Depreciation  for  year  .  . 
Dividends  


Dominion 
Steel. 
March  31,  1921. 
$  4,658,311 
9,663,5-18 
20,706,39-1 
10,258,391 
10,448,003 
37,100,000 
1,583,662 
6  per  cent. 


duced,  by  way  of  inventory  depreciation.  The  prospects 
are  for  a  better  year  in  1922.  The  railways  will  need 
more  rails  and  the  promise  is  that  orders  for  cons'^ruc- 
tion  steel  will  increase  materially. 

In  the  following  table  are  given  some  of  the  main 
facts  referring  to  the  financial  position  of  the  Dom- 
inion Steel  Corporation,  the  Nova  Scotia  Steel  and  Coal 
Company,  the  Steel  Company  of  Canada  and  the  Algo- 
ma  Steel  Corporation.  It  will  be  observed  that  the  net 
woi'king  position  of  all  the  companies  is  sound.  Further- 
more, considerable  allowances  were  made  for  deprecia- 
tion. Profits  for  the  last  year  reported  were  good,  and 
the  balance  standing  at  the  credit  of  profit  and  loss  ac- 
count were  in  three  cases  substantial. 


Nova  Scotia' 
Steel. 
Dec.  31,  1920. 
$  1,209,407 
3,015,868 
10,913,218 
4,467,362 
6,445,856 
15,000,000 
561,582 
5  per  cent. 


Steel  of 
Canada. 
Dee.  31,  1920. 
$  1,855,404 
8,740,965 
15,496,015 
4,825,094 
10,670,924 
15,000,000 
712,683 
6  per  cent. 


Algoma  Steel 
Corporation. 
June  30,  1921. 
$  1,065,905 
660,083 
11,052,466 
4,924,647 
6,127,819 
15,000,000 
1,617,072 


DOMINION  BRIDGE. 

Lower  earnings  for  both  gross  and  net  are  shoAvn 
in  the  annual  report  of  the  Dominion  Bridge  Com- 
pany, Ltd.,  now  going  forward  to  shareholders,  for 
the  fiscal  year  ending  October  31.  The  lean  business 
during  that  period  was  attributable  to  thei  general 
depression  existing  throughout  the  country,  and  all 
departnXents  suff>ered.  Gross  proififis  for  the  year 
amounted  to  $1,125,892  in  1920,  w^iich  is  the  lowest 
in  the  history  of  the  company.  Net  earnings  stooid 
at  $378,693,  after  a  deduction  for  depreciation  on 
plant  and  maehiners^  and  reserve  for  doubtful 
accounts,  and  these  compare  -with  $964,530  a  year  ago. 
Profit  and  Loss  Fignres. 

The  profit  and  loss  account  shows  that  earnings 
from  contract,  interest  and  dividend.s  I'eeeived  on 
invp.stments,  and  miscellaneous  amounted  to  $623,737. 

The  amount  reserved  for  doubtful  accounts  and 
Federal  taxes  was  $95,607,  and  for  depreciation  of 
plant,  machinery,  etc. ,$134, 305.  The  balance  at  cre- 
dit on  November  1,  1920,  Avas  $4,213,144.  Dividends 
for  the  year  at  the  rate  of  8  per  cent, amounted  to 
$520,000.  The  reserve  for  shrinkage  and  inventory 
values  wBvS  $480,000,  leaving  a  net  surplus  of  $3,671,- 
838.  Current  assets  are  given  as  $4,862,146,  and  cur- 
rent liabilities  $692,688.  leaving  working  capital  of 
$4,169,457.  Total  ass^ets  stand  at  $11,453,360. 
Low  Prices  and  Small  Output. 

The  report  of  President  G.H.  Duggan  goes  on  to 
say ; 

"The  falling  off  in  earnings  is  accounted  for  by 
the   low  prices  ruling  and  the   small  output,  this 
being  only  38.317  tons,  against  59,778  tons  last  year. 
During  the  year  there  was  an  unprecedented  fall  in 
mill  prices,  which  eaused  heavy  depreciation  in  the 
value  of  the  inventory,  and  it  seemed  proper  to  make 
special  j>rovision   for  this  depreciation.  The  I'egnlar 
quarterly  dividends  were  declared  during  the  vear. 


Avhieh  necessitated  drawing  to  some  extent  upon  the 
company's  substantial  surplus. 

Robb  Eng-eering-  Bonds. 

"The  Robb  Engineering  works,  in  which  the  com- 
pany is  a  large  shareholder,  and  whosei  indebtedness 
to  its  bankers  is  guaranteed  by  Dominion  Bridge, 
found  it  necessary  to  obtain  additional  funds  to  en- 
able it  to  carry  on  business,  and  was  obliged  to  make 
an  issue  of  bonds  for  the  amount  of  $500,000  and  to 
offer  them  pro  rata  to  its  shareholders.  Dominion 
Bridge  subscribed  for  $405,700  par  value  of  these 
bonds,  and  when  the  arrangements  now  being  car- 
ried out  are  completed,  its  guarantee  of  the  debts  of 
its  subsidiary  Avill  cease. 

"The  Canadian  Tillsoil  Farm  Motors,  Limited,  the 
incorporation  of  which  was  authorized  at  the  last  an- 
nual meeting,  purchased  from  the  Robb  Engineering 
"Workis  a  number  of  tractoi's  and  entered  on  an  acti- 
ve sales  campaign,  but,  owing  in  large  measure  to 
diverse  business  conditions,  its  operations  for  the 
past  year  have  not  been  remunarative,-  and  it  has 
been  decided  to  suspend  selling  operations  until  more 
favorable  conditions  arise." 


MORE  MILLS  RE-OPEN 
Increased  Business  at  Dominion  Steel  Plant. 

Sydney,  N.S.,  Jan.  8.  —  The  rod  mill  at  the  Syd- 
ney Steel  plant  will  reopen  ^londay  or  Tuesday,  and 
and  the  wire  mill  on  Tuesday  or  "Wednesday,  E.  P. 
Merrill,  general  manager  of  the  Dominion  Steel  Cor- 
poration, announced  yestei'day. 

The  nail  mill  and  wire  fence  department  are  in- 
cluded in  the  order.  Apart  from  the  fact  that  the 
reopened  mills  -will  employ  150  additional  mien,  the 
action  of  the  company  is  taken  locally  as  a  sign  of 
increasing  activity  in  the  steel  business.  The  plant 
has  been  running  on  aii  average  of  three  days  a  week 
liere  for  the  past  year. 
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riie  oxteiusioii  of  the  Ontario  Government  railway 
iiortlnvard  from  Cochrane  towards  IIuds(m  bay,  is  re- 
newing interest  in  the  possibility  of  findmy  <-()mmercial 
iron  ore  deposits  in  Northern  Ontario  and  around  the 
shores  of  Hudson  Hay.  In  our  October  number  was 
-riven  some  account  of  the  Belcher  Islands  deposits, 
which  appear  to  be  of  great  impoitance.  Another  oc- 
currence of  iron  ore,  less  promising  l)Ut  easier  of  access, 
occurs  on  tlio  Mattagami  river.  Tliis  is  described  by  J. 
G.  Ross  in  a  report  published  by  the  Ontario  Depart- 
ment of  Mines. 

Tiie  Mattagami  river  sidei'ite  deposits  a;e  situated  at 
(Jraiid  rapids  on  the  Mattagami  river,  about  seventy- 
nine  miles  almost  directly  north  of  Mattagami  station. 
Xational  Transcontinental  railway.  By  the  river  'he 
distance  is  approximately  one  hundred  and  ten  miles. 

Tlie  ore  is  essentially  siderite,  although  limonite  is  oc- 
sionally  present.  The  limonite  is  found  in  vuggy  or 
nodular  masses  in  the  siderite,  and  also  occasionally 
forms  a  thin  casing  arcuind  the  margin  of  the  larger 
siderite  bodies.  On  the  whole  the  limonite  forms  only 
a  very  small  percentage  of  the  ore. 

Wherever  ex])osed  the  surface  of  the  siderite  lias  been 
oxidizd  to  limonite;  hematite  is  also  probably  present, 
judging  from  tlie  streak.  This  oxidization  is  very  su- 
i)erficial,  being  seldom  more  than  three  inches  in  thick 
ness.  In  the  inferior  grades  of  ore,  where  there  is  mucli 
silica  and  clayey  material,  the  oxidization  is  more  i)ro- 
nounced;  nowhere,  liowever,  was  extensive  oxidization 
observed. 

In  colour  the  siderite  varies  from  dark  brown  to  nearly 
white.  Tlie  diffe:eiit  shades  of  colour  are  probably  due 
to  finely  disseminated  limonite,  or  organic  matter. 

Siderite  occurs  at  both  tlie  iiead  and  the  foot  of  Grand 
rapids,  but  it  is  only  in  the  former  locality  where  ore  of 
commercial  quality  exists.  This  show^ed  on  analysis  the 
following  composition : — 


Sample  ((i)  chipped,  60U  ft. 


Per  cent. 
43.52 
5.40 
2.63 


Iron  

Silica  

Alumina  

Sulphur   0.74 

Piiosphorus   0.08 

Manganese   0.00 

Water   "-^.IH 

Carbon  dioxide   30.40 

The  iiifeiior  grades  of  ore  at  the  head  of  the  rai)ids 
•rave  the  following  : — 


Iron  . .  . 
Insoluble 


'er 
30 
42 


cent. 

,32 

.4(i 


Sam])le  (2)  cliannel,  12  ft. 

Iron  

Insoluble  


35, 
29, 


Sample  (3 )  channel,  15  ft. 

Iron   

Insoluble  


Sample  (4)  cliannel.  10  ft. 

Iron  

Insoluble  


38 , 
29 


45 
17 


37 
10 


40 
18 


,38 


Sample  (5)  cliipi)ed,  200  ft. 

Iron    17.  in 

Insoluble   1^-Kj 

Phosphorous   0.07 

Sulphur   trace. 

Samples  4  and  5  con  ained  considerable,  limonite. 

The  chief  iiii|)ui  it ics  in  the  ore  are  silica,  clay,  lime- 
stone, sul|)iiur  and  organic  matter.  The  phosphorus  is 
not  abnormally  high  for  this  cla-ss  of  o:e.  Silica  in  the 
form  of  sand  and  gravel  was  often  observed  in  the  in- 
ferior grades.  The  clay  cf)ntent  is  also  very  high  in 
places,  the  silica  and  clay  fi-equent  ly  forming  the  greater 
part  of  the  outcropping.  Limes'one  is  also  present, 
often  forming  a  breccia,  the  cementing  material  being 
.siderite  of  inferior  ([uality.  Sulphur  is  present  in  all 
the  ore.  Often  this  can  be  observed  as  small  pockets  of 
pyrites  in  cavities  in  the  siderite,  and  occasional  specks 
cf  pyrite  can  be  seen,  with  the  aid  of  the  glass,  in  nearly 
every  specimen  observed.  Organic  matter  is  also  con- 
tained in  all  the  ore,  but  in  varying  (luantity;  some  of 
the  siderite  contains  so  much  organic  matter  that  it  is 
almo.st  black  in  colour.  The  best  (piality  ore  contained 
1.27  per  cent,  carbon.  This  organic  matter  is  probably 
lignite,  as  occasional  pockets  and  seams  of  lignite  were 
observed  in  the  ore. 

From  the  foregoing  analyses  it  is  apparent  that  sam- 
ples Nos.  1  to  5  represent  ore  of  very  inferior  quality, 
while  sample  No.  6  represents  side:  ite  of  good  com- 
mercial grafle.  The  latter  will  be  referred  to  as  the  main 
ore  body,  and  the  former  as  ore  of  inferior  quality. 

The  main  ore  body  has  a  maximum  width  of  approxim- 
ately 600  feet  as  nearly  as  could  be  determined.  The 
.small  number  of  exposures  and  the  over-burden  of  gla- 
cial debris  made  the  width  difficult  to  ascertain  de- 
finitely. The  lateral  extension  could  not  be  determined, 
as  the  body  disappeared  on  the  south  under  the  glacial 
debris  of  the  river  bank;  on  the  north  it  is  exposed  in 
the  bottom  of  the  river  for  a  distance  of  about  600  feet, 
but  is  finally  obscured  by  the  dirty  river  water,  and  by 
a  covering  of  glacial  boulders.  Whether  or  not  the  m-e 
extends  across  the  river  bottom,  a  distance  of  about  2,100 
feet  (measured  by  triangulation),  could  not  be  deter- 
mined, but  a  very  small  outcropping  on  the  north  bank 
would  suggest  that  the  ore  body  is  ccuitinuous  for  at 
least  the  width  of  the  river. 

The  deposit  may  be  regarded  as  c(msisting  of  two  dis- 
tinct zones,  that  at  the  foot,  and  that  at  the  head  of 
Grand  rai)ids.  The  latter  has  a  width  of  about  2.500 
feet,  and  the  former  a  width  of  about  1,500  feet.  A  belt 
of  good  ore  600  feet  in  width  forms  the  upper  part  of 
the  occurrence  at  the  head  of  the  rapids.  This  was  the 
only  ore  observed  in  this  locality  that  was  worthy  of 
consideration  as  such.  The  occurrence  at  the  foot  of  the 
rapids  was  of  inferior  ([uality,  and  does  not  require 
extended  reference.  These  ore-bearing  zones  appear  to 
have  a  trend  a  little  west  of  north  (magnetic 'I ,  and  are 
separated  by  about  a  mile  of  barren  limestone. 

The  iron-bearing  zone  at  the  foot  of  the  rapids  ex- 
tends across  the  entire  width  of  the  river,  and  is  well 
exposed  on  the  banks  at  either  side.  Altlu-ugh  consider- 
able siderite  and  limonite  were  observed,  the  percentage 
of  iron  -was  very  low-,  and  that  of  impurities  correspond- 
ingly high.  An  average  sample  of  this  material  over  a 
width  of  300  feet,  cm  the  north  side  of  the  river,  gave 
1  he  following  result : 
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Sample  (7)  cliipprel  .jdO  i'l. 

Per  cent. 

iron   35 . 37 

Insoluble   30.40 

The  ore  occurs  in  large  irregular  masses  in  limestone 
of  Corniferous  age,  which  is  in  places  highly  fossili- 
ferous,  although  toward  the  head  of  the  apids  the  lime- 
stone becomes  more  siliceous,  and  fewer  fossils  wei-e  ob- 
served. The  extreme  wiesterly  exposure  was  very  sili- 
ceous, and  no  fossils  were  seen.  Wliether  the  limestone 
passes  uniformly  into  sandstone,  or  whether  highly  sili- 
ceous layers  of  considerable  tliickness  are  interbedded 
with  the  ILinestone,  could  not  be  asce  tained.  The  dif- 
ficulty of  determining  the  geological  sequence  of  these 
sediments  was  further  augmented  by  the  almost  hori- 
zontal attitude  and  the  limited  exposure. 

The  examination  and  sampling  of  a  deijosit  of  this 
nature  was  a  matter  of  considerable  difficulty.  The  only 
exposures  were  along  the  banks  of  the  river,  and  these 
were  snudl  and  isolated.  The  heavy  mantle  of  glacial 
material,  autl  the  talus  slopes  resulting  therefrom, 
obseui'ed  tlie  greater  pavt  of  the  ore.  An  excellent  op- 
jxirt unity  was  afforded,  however,  foi-  the  examination 
of  tlie  ore  in  the  bed  of  the  river,  as  the  water  was  very 
low  and  comparatively  clear,  and  it  was  from  the  data 
tluis  cbtained  that  the  greater  part  of  the  infoi'anation 
concerning  tliis  deposit  was  deduced. 

It  was  liighly  desirable  that  an  average  sample  of  any 
commercial  ore  encountered  should  be  obtained.  It  was 
found  impossible  to  observe  sufficient  con.muous  ex- 
posures to  take  a  cliannel  sample.  Even  if  such  an  ex- 
posure were  found  it  woidd  have  been  necessary  to  cut 
a  ve:y  deep  channel,  and  to  I'emove  all  oxidized  mat- 
erial, in  order  to  ensure  a  representati\'e  sample.  The 
ore  in  the  river  bed  did  not  present  tUis  difficulty,  as 
tlie  oxidized  material  had  been  largely  removed  by  ero- 
sion. Channel  samples  were  taken  of  '.he  ore  in  the  river 
bed,  the  occasional  projections  of  the  ore  above  the  sur- 
face of  the  river  affording  an  opportunity  to  do  this. 
The  main  ore  body,  however,  had  no  such  projections, 
so  tliat  tliis  metliod  of  sampling  was  not  applicable  in 
tl'.e  place  where  it  was  most  needed.  What  should  re- 
presen'.  a  fairly  uniform  sample  was  obtained  by  break- 
ing samples  of  the  siderite,  at  uniform  intervals,  both 
i.Uder  the  water  and  along  the  bank  of  the  river.  All 
oxi.iize;!  material  was  carefully  removed  before  quarter- 
ing down  and  bagging  for  assay.  So  .small  a  sample 
from  so  large  an  ore  body  could  not  be  guaranteed  to  be 
truly  representative.  Diamond  drilling,  or  ton  lot  sam- 
ples, would  be  the  only  safe  way  to  determine  the  exact 
composition  of  the  deposit.  The  iron  content  of  the 
sample  from  the  main  ore  body  was  found  to  be  43.52 
per  cent.,  a  result  which  agrees  very  closely  with  M.  B. 
Baker '.s  sample,  namely  43.27  j^er  cent.  Baker  does  not 
state  wliether  the  sample  he  secured  was  re]n-e.'<entative 
of  the  best,  or  wliether  it  was  a  grab  sanipl  ■. 

The  deposits  both  at  tlie  head  and  the  foot  of  Grand 
rapids  liad  a  small  amount  of  exploration  wo:k  done  on 
them  by  tlie  original  owners.  At  the  liead  of  the  rapids 
tlie  work  api)eared  to  be  confined  to  trenching  at  inter- 
vals, with  the  view  of  picking  up  the  ore  at  the  top,  and 
away  form  the  river  bank.  Evidently  the.se  efforts  met 
with  little  success,  as  no  ore  was  observed  in  the  bottom 
of  tlie  pits  and  trenches.  However,  these  are  so  badly 
caved,  and  so  encumbered  with  underbrusli,  tliat  if  any 
ore  was  uncovered  it  would  iioi  now  lie  visible.  Judg- 
ing from  the  dumps  at  the  sides  of  these  excavations,  no 
ore  was  found.  At  pit  near  the  water's  edge  was  sunk 
in  very  good  ore;  a  good  photograph  of  this  pit  is  .shown 


in  the  Report  of  the  Ontario  Bureau  of  Mines  for  1911, 
Vol.  XX,  Part  1,  page  227. 

The  exploration  at  the  foot  of  the  rapids  seems  to 
have  been  largely  confined  to  drilling.  A  small  hand 
drill  was  observed  all  set  up  and  ready  for  work,  on 
the  north  side  of  the  river.  Judging  from  the  locality 
where  the  drill  was  set  up  very  poor  ore  must  have  been 
obtained  in  the  cores,  as  the  drilling  operations  were 
carried  on  in  the  most  inferior  ore  that  was  obseived. 
No  evidence  of  drilling  was  observed  at  the  head  of  the 
rapids  in  the  large  body  of  siderite  previously  described. 

The  analysis  of  sample  No.  6  shows  that  the  ore  is  a 
siderite  of  very  good  quality.  This  material  when  cal- 
cined gave  a  product  that  analysed  61.22  per  cent,  of 
iron.  The  sulphur  and  phosphoras  content  are  too  high 
for  a  Bessemer  ore,  but  the  material  should  be  well 
adapted  for  the  manufacture  of  steel  by  the  basic  open 
hearth  process,  and  for  the  manufacture  of  pig  iron. 

Regarding  the  possible  occurrence  of  similar  ore 
bodies,  it  would  appear,  judging  from  a  superficial  ex- 
amination only,  that  these  siderites  may  be  quite  widely 
distributed. 


SHIPPING  OF  WORLD  MAKES  BIG  GROWTH 

The  conspicuous  events  in  shipping  during  1921 
were  the  large  increasie  in  tonnage  in  the  face  of  re- 
actionary rates,  the  spectacular  drop  in  ship  values, 
the  slow  downward  movement  of  rates  in  all  direc- 
tions accompanied  by  an  increase  in  idle  tonnage  to 
around  10  million  gross  tons,  the  sale  by  the  British 
Government  of  its  share  of  ex-enemy  ships,  and  in 
the  United  States  the  organization  and  activities  of 
the  newly  appointed  Shipping  Board. 

The  Avorld's  steam  tonnage,  exclusive  of  the  Unit- 
ed States  vessels  on  the  Great  Lakes,  rose  to  56.7  mil- 
lion gross  tons  in  1921,  or  4.9  million  within  12  months, 
and  13.4  million  since  the  outbreak  of  the  war.  The 
11.6  million-ton  increase  in  United  States  ocean-going 
steamers  aeounted  for  86  per  cent,  of  the  world  in- 
crease during  the  seven-year  period.  While  the 
growth  in  tonnage  is  large,  in  vieAV  of  thie  diminished 
ocean-borne  trade  of  the  world,  the  effective  increase 
is  smaller  than  the  figures  indicate.  Wood  and  com- 
posite steamers  increased  1.8  million  tons  between 
1914  and  1921,  and  most  of  them,  certainly  the  700,- 
000  tons  belonging  to  the  Shipping  Board,  w'ill  have 
to  be  .scrapped. 


BRITISH  EMPIRE  STEEL 

In  coneetion  with  the  listing  of  British  Empire  Steel 
first  and  second  preference  stock  and  common  stock 
on  the  New  York  Stock  Exchange  information  pub- 
lished in  New  York  is  to  the  effect  that  the  com- 
pany has  enjoyed  a  fair  volume  of  business  during 
the  year. 

"While  actual  figures  are  not  available,"  says  Th? 
Wall  Street  Journal,  "  it  is  stated  that  the  close  of 
the  corporation's  first  fiscal  year,  which  will  cover 
the  period  from  April  16  to  December  31,  1921,  will 
show,  after  all  charges  and  dividends  on  first  pre- 
ferred stock,  a  fair  margin  of  profit  available  for  the 
second  preferi*ed.  Up  to  the  end  of  October,  output 
of  coal  for  the  calendar  year  Avas  3,670,543  tons,  as 
against  4,072,398  last  year.  Eroin  present  indications 
total  coal  output  for  1921  will  l)e  about  4,340,000 
tons,  compared  with  4,845,000  la.st  year. 
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Treatment  of  Carbon  Monoxide  Poisoning 

By  R.  It.    Savers,  (Chief  Suigeoji,  U.S.  Bureau  of  ^11- 
ne.s,  P.  A.  Surgeon,  U.S.  Public  Health  service) 
and  H.  R.  O'Brien  (Car  Surgeon,  U.  S.  Bu- 
reau of  Mines,  Assistant  Surgeon  (R),  U.  S. 
Public  IR.alth  Service). 


Carbon  monoxide  poisoning  is  of  the  most  widely 
distributed  and  most  frequent  causes  of  industrial  ac- 
cidents. Carbon  monoxide  gas  is  a  product  of  incom- 
plete combustion,  and  since  it  is  without  color,  odor,or 
taste,  its  presence  is  frequently  unsuspected  in  many 
places  Avhere  it  exits.  It  i  s  an  ever  present  danger 
about  blast  and  coke  furnaces,  smelters,  and  foundries. 

In  spite  of  the  common  occurence  of  carbon  monox- 
ide poisoning  there  appears  to  be  no  uniformly  recog- 
nized treatment  for  a  person  overcome  by  carbon 
mionoxide  .  In  the  rescue  work  of  the  United  States 
Bureau  of  Mines,  however,  a  method  has  been  develop- 
ed which  has  been  supported  by  laboratory  investiga- 
tion, and  has  proved  successful  in  practical  experien- 
ce, over  a  period  of  years.  As  outlined  in  this  article, 
the  method  is  useful  in  the  hands  of  first-aid  men  as 
well  as  physicians. 

Carbon  monoxide  exerts  its  extremely  dangerous 
action  on  the  body  by  displacing  oxygen  from  its  com- 
bination with  hemoglobin.  Hemoglobin  is  the  color- 
ing matter  of  the  blood  which  normally  absorbs  ox- 
ygen from  the  air  in  the  lungs  and  delivers  the  oxygen 
to  the  different  tissues  of  the  body,  which  need  it  to 
do  their  work.  The  affinity  of  carbon  monoxide  for 
hemoglobine  is  about  300  times  that  of  oxygen.  Because 
of  this,  even  when  only  a  small  amount  of  the  poi- 
sonous gas  is  present  in  the  air  breathed  into  the 
lungs,  much  of  the  hemoglobin  is  locked  up  in  combi- 
nation with  carbon  monoxide  and  so  cannot  keep  up 
its  usual  work  of  carrying  oxygen  to  the  tissues.  The- 
se, due  to  lack  of  oxygen,  cannot  do  their  work  proper- 
\y.  If  they  are  deprived  of  oxygen  long  enough,  de- 
generation sets  in,  and  the  damage  to  the  tissues 
sometimes  cannot  be  repaired,  even  though  the  patient 
may  survive.  It  is  possible  that  carbon  monoxide  has 
a  specific  poisonous  action  on  some  tissues  of  the  body 
especially  tho.se  of  the  nervous  .system,  but  there  is 
little  evidence  in  favor  of  this  and  much  against  it. 
Haggard  and  Henderson  found  ttiat  there  was  no 
change  in  the  rate  of  growth  of  chick  brain  tissue, 
even  by  exposure  to  an  atmosphere  containing  more 
than  70  per  cent  carbon  monoxide,  and  it  has  beeji 
shown  many  times  that  animals  without  red  blood 
(hemoglobin)  can  live  in  atmospheres  containing  higli 
concentrations  without  apparent  liai-mful  effects.  This 
was  recently  demonstrated  at  the  bureau's  Pittsburgli 
experiment  station,  when  some  roaches  were  kept  for 
several  days  in  an  atmosphere  having  m|ore  than  60  per 
cent  carbon  monoxide  and  20  per  cent  oxygen,  without 
lessening  their  activity. 

The  victim  of  acute  carbon  monoxide  poisoning  usu- 
ally experiences  the  following  symptoms:  Yawning, 
sleepiness,  tiredness,  a  feeling  that  the  skin  is  tighly 
stretched  across  the  forehead,  a  frontal  headache  at 
first  dull  and  intermittent  and  later  more  severe  and 
continuous  ;later  this  headache  is  replaced  or  masked 
by  a  typical  one  at  the  base  and  back  of  the  skull, 
which  causes  the  sufferer  to  hold  his  head  as  far  back 
as  possible  in  an  effort  to  obtain  relief  ;dizziness,  nau- 
sea (feeling  of  sickness)  and  lassitude  also  occur.  Tlu' 
pulse  is  at  first  normal,  but  later  becomes  full  and 
rapid,  the  skm  is  flushed,  the  respiration  becomes 


more  rapid  with  exposure  to  the  gas  and  later  irre- 
gular. If  the  exposure  is  sufficiently  long  or  the  con- 
centration sufficiently  great,  confusion  and  uncons- 
ciousness develop.  As  the  victim  recovers,  he  remains 
weak  for  some  time;  this  especially  true  of  the  leg 
mtiscles.  Headache,  sometimes  very  severe,  confusion 
of  mind,  and  partial  loss  of  memory  accompany  re- 
covery but  these  pass  off  in  time.  The  nausea  may-be 
sufficient  to  produce  vomiting.  All  the  symptoms  are 
accentuated  by  exercise,  eating  and  stimulants.  When 
a  mian  is  overcome  by  large  concentrations  of  gas,the 
symptoms  follow  each  other  rapidly  and  he  may 
quickly  fall  unconscious.  The  rate  at  which  a  man  is 
overcome  and  the  sequence  in  which  the  symptoms 
appear  depend  on  several  factors:  the  concentration 
of  the  gas,  the  extent  to  which  he  is  exerting  himself, 
the  state  of  his  health  and  individual  predisposition, 
and  the  temperature,  humidity,  and  air  movement  to 
wliich  he  is  exposed.  Exercise,  high  temperature,  and 
great  humidity,  with  no  air  movement,  tend  to  incre- 
se  respiration  and  rate  and,  consequently,  result  in 
more  rapid  absorption  of  carbon  mionoxide  . 

In  a  chronic  form,  carbon  monoxide  poisoning  pro- 
duces a  tired  feeling,  headache,  nausea,  palpitation 
of  the  heart,  sleeplessness,  and  sometimes  mental  dull- 
ness. Some  people  develop  a  "tolerance"  for  carbon 
monoxide,  and  may  after  a  while  be  able  to  "stand" 
more  of  the'  gas  than  when  first  exposed  to  it.  In  the 
treatment  of  the  chronic  form  of  poisoning  the  most 
imiportant  factor  is  the  avoiding  of  further  exposure 
to  carbon  monoxide,  and  a  thorough  rest.  Though  the- 
re are  probably  many  more  cases  of  the  chronic  form 
than  are  usually  recognized,  it  is  in  the  treatment  of 
the  acute  form  that  interest  is  generally  centered. 

The  first  and  most  important  thing  in  caring  for  a 
case  of  acute  carbon  monoxide  poisoning  is  to  get  the 
poison  out  of  the  blood.  Every  moment  that  it  shuts 
the  oxygen  out  of  the  hemoglobin  adds  to  the  chances 
for  failure  of  respiration  and  failure  of  the  heart. 
Every  minute  that  the  tissues  are  supplied  with  only 
a  part  of  the  oxygen  they  need  increases  the  danger 
of  their  degeneration  and  permanent  damage.  Both 
to  save  life  itself  and  to  prevent  ill  health  in  the  futu- 
re, it  is  of  vital  importance  to  eliminate  carbon  monox- 
ide from  the  blood  as  rapidly  as  possible. 

Oxygen  will  take  the  place  of  carbon  monoxide  in 
the  blood  whenever  tlTe  proportion  of  oxygen  in  the 
lungs  is  overwhelmingly  greater.  The  speed  of  the 
change  depends  on  the  relative  amounts  of  the  two  ga- 
ses in  the  lungs  and  on  the  depth  and  frequency  of 
breathing.  The  first  step  is  to  get  the  victim  away 
from  the  atmosphere  of  carbon  monoxide  which  he  is 
breathing;  the  next  is  to  supply  him  with  oxygen. 
This  may  be  done  by  getting  the  patient  into  fresh 
air,  but  only  one-fifth  of  air  is  oxygen.  If  a  tank  of 
pure  oxygen  is  available,  it  is  far  better  to  use  it  as  the 
action  is  much  faster  and  the  after-effects,  especially 
the  headache,  are  much  less  severe  and  not  so  prolong- 
ed. The  oxygen  should,  if  possible,  be  given  through 
an  inlhalator  made  similar  to  an  anaesthetic  mask  or 
Tissok  Army  face  mask,  which  can  be  fastened  over 
the  patient's  mouth,  nose,  or  entire  face.   If  an  inhal- 
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ator  is  not  at  hand,  a  plij'sician  may  give  oxygen 
through  a  nasal  catheter.  In  the  absence  of  any  of 
these  accessories  it  can  be  sprayed  directly  from  the 
tank  about  the,  patient's  face.  The  administration  of 
oxygen  shoidd  be  started  as  soon  as  he  is  removed 
from  the  carbon  monoxide  or  before,  if  possible,  and 
should  be  kept  up  for  least  twenty  minutes. 

In  view  of  the  great  importance  of  administering 
oxygen  to  these  victims  at  the  earliest  possible  mo- 
meiit.it  is  recommended  that  all  ambulances  be  equipp- 
ed with  oxygen  tanks.  It  may  be  that  when  the  victim 
is  found  his  breathing  has  stopped,  or  is  very  weak 
and  irregular.  In  this  case,  after  quickly  remioving 
the  victim  to  good  air,  or  while  adminitering  oxygen, 
one  of  the  rescuers  sliould  begin  at  one"e  artificial  res- 
piration, by  the  Sehaefer  nxethod.  This  method  isi  des- 
cribed below. 

Place  the  person  on  ;iiis  abdomen ;  remove  from  his 
mouth  all  foreign  bodies,  such  as  false  teeth,  tobacco 
and  gum ;  see  that  the  tongue  is  forward ;  turn  his  head 
to  one  side  and  rest  it  on  his  forearm,  so  that  the 
mouth  and  nose^  will  not  come  in  contact  with  the 
ground,  and  extend  the  other  arm  forward.  If  the 
person  is  thin,  prepare  a  pad  of  folded  clothing,  qr 
bhmkets  and  place  it  under  the  lower  part  of  his  chest. 
Do  not  make  this  pad  too  thick.  Do  not  wait  to  loosen 
the  victim's  clothing  but  begin  artificial  respiration 
without  delay.  An  assistant  may  remove  all  tight 
clothing  from  the  victim's  neck,  chest,  and  waist,  and 
place  blankets,  hot-water  bottles,  safety  lamps,  or  hot 
bricks,  well  wrapped  in  paper  or  cloth,  about  the  per- 
son. 

Kneel,  straddling  the  person's  thighs  and  facing  his 
head;  the  palms  of  your  hands  are  placed  over  the 
short  ribs  with  your  thumbs  parallel  with  the  spine 
about  two  inches  apart  and  your  fingers  spread  out 
as  much  as  possible,  the  ends  of  the  little  fingers  reach- 
ing just  below  the  last  rib ;  Avith  arms  held  straight, 
swing  forward  slowly  so  that  the  weight  of  your  body 
is  gradually  brought  to  bear  on  the  person.  This  ope- 
ration, which  should  take  about  two  seconds,  must  not 
be  violent,  lest  the  inteimal  organs  be  injured.  The 
lower  part  of  the  chest  and  also  the  abdomen  are  thus 
compressed  and  air  is  forced  out  of  the  lungs.  Now, 
immediatelj^  swing  back  slowly  to  remove  the  press- 
ure, but  leave  your  hands  in  place.  Through  their 
elasticity  the  patient's  chest  AvaUs  expand  and  his 
lungs  are  thus  suppled  T\-ith  fresh  aii-.  After  two  se- 
conds swing  forward  again  and  repeat  deliberately 
about  15  times  a  minute. 

Continue  if  neeessarj^  for  at  least  three  hours  with- 
out interruption,  or  until  natural  breathing  has  been 
restored  or  a  physieian  hass  arrived.  Even  after 
natural  breathing  begins,  carefully  watch  that  it  con- 
tinues.   If  it  stops,  start  artificial  respiration  again. 

"While  the  administration  of  oxygen  is  by  far  the 
most  important  factor  in  the  treatment  and  cannot  be 
over-emphasized,  otlior  things  should  be  done  to  help 
hivS  weakened  Keart.  When  he  revives,  ihe  sJiould 
not  be  allowed  to  walk  about  or  in  any  way  exert 
liiruscir,  fdi-  tlierc  is  danger  of  heart  failure.  Heat 
from  safety  lamp.s,  liot-water  bottles,  or  warm  bricks, 
rubbing  the  arms  and  legs,  and  keeping  the  patient 
well  covered  with  blankets  all  help  the  circulation 
and  aid  in  tiding  the  body  over  a  period  of  low  vital- 
ity. The  safety  lamps,  hot  bricks,  etc.,  should  be 
well  wrapped  in  cloth  or  paper  as  a  precaution 
against  burning  the  patient.  Other  stimulants,  such 
as  liypodeiTtiies  of  oaffein-sodiuin  benzoate  or  camp- 
lior  in  oil,  should  not  be  admini.stered  except  by  a 


doctor,  after  he  has  considered  the  possibility  of  over- 
stimulation and  consequent  collapse.  The  patient 
should  be  kept  in  bed  for  a  day  at  least.  Later  he 
sliould  be  treated  as  a  convalescent,  being  given  plen- 
ty of  time  to  rest  and  reeupei-ate.  Just  how  long  this 
time  should  be  depends  on  the  severity  of  his  poison- 
ing and  should  be  decided  by  his  physician. 

Summary  of  Treatment. 

1.  Administer  oxygen  as  quickly  as  possible,  and 
in  as  pure  a  form  as  is  obtainable,  preferably  from 
a  cylinder  of  oxygen  through  an  inhalator  mask. 

2.  Remove  from  atmosphere  containing  carbon 
monoxide. 

3..  If  breathing  is  feeble,  at  once  start  artificial 
respiration  by  the  prone  pressure  method. 

4.  Keep  the  victim  flat,  quiet,  and  Avarm. 

5.  Afterward  give  plenty  of  rest. 

— U.  S.  Bureau  of  Mines,  Reports  of  Investigations. 

PRODUCTION  OF  IRON  AND  STEEL  IN  CANADA. 

November,  -  1921. 
Pig  Iron  and  Ferro  Alloys 

The  production  of  pig  iron  during  November  was 
fairly  well  maintained,  the  total  output  of  basic  iron 
amounting  to  41,232  long  tons  as  compared  with  42, 
356  tons  in  the  preceding  month.  With  the  exception 
of  some  300  tons  the  whole  output  was  produced  by 
makers  for  their  oAvn  further  use.  Foundry  iron  feU 
off  slightly  from  7,217  tons  in  October  to  6,384  tons 
in  November,  practically  all  of  which  was  produced  for 
ale.  No  malleable  iron  has  been  in  Canada  since  Aug- 
ust and  no  electric  castings  have  been  made  since  Sep- 
tember. The  quantity  of  the  last-named  commodity 
produced,  however,  is  always  smaU  and  is  entirely  the 
product  of  electric  furnaces.  No  electric  ilon  was  made 
in  either  October  or  November,  but  contracts  awarded 
for  the  manufacture  of  rails  kept  two  furnaces  in  oper- 
ation at  Sault  Ste.  Marie,  and  two  more  at  Sydney, 
while  the  varied  interests  of  the  Steel  Company  of  Can- 
ada permittted  of  the  operation  of  one  blast  furnace  at 
Hamilton.  The.se  five  furnaces,  all  of  which  were  in 
blast  at  the  beginning  of  the  month,  Avere  the  only  units 
operated  during  the  period. 

The  output  of  ferro-alloys  shoAvs  a  creditable  increase 
of  from  1,266  lions  in  October  to  1,683  tons  in  NoA^ember, 
in  spite  of  the  fact  that  only  tAvo  plants  Avere  in  opex-a- 
tion.  No  spiegeleisen  Avas  made  during  the  month,  the 
output  of  ferro-  alloys  eonsLsting  entirely  of  ferro-  sili- 
con in  grades  from  15  per  cent  to  75  per  cent. 

While  the  output  of  pig  iron  and  ferro-alloys  in  Can- 
ada during  November  Avas  not  up  to  th_e  monthly  aver- 
age established  for  the  year,  the  production  reflected 
a  little  of  the  stability  looked  for  in  the  iron  trade  and 
confirmed  the  opinion  expressed  in  the  October  report 
that  the  output  of  iron  Avould  be  Avell  maintained 
throughout  the  closing  months  of  the  year. 

Steel  Ingfots  and  Castings . 

The  produetioi]  of  steel  ingots  and  castings  in  Nov- 
ember shoAved  a  decided  improvement,  the  output  risino' 
from  a  liig'li  record  of  72,204  long  tons  in  October  to 
a  total  of  75,039  long  tons  in  the  months  just  closed. 
Of  the  November  output  73,806  tons  AA-as  made  by  the 
producers  for  their  oAvn  use  mostly  manufacture 
of  steel  rails.  A  small  amount  Avas  produced  for  direct 
sale  the  total  under  this  item  being  1,233  long  tons 
practically  all  of  Avhich  Avas  in  llie  form  of  steel 
castings. 

Basic  open  hearth  castings  amounted  to  716  tons; 
bessemer,  81  tons;  and  electric  steel,  584  tons.  Steel 
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iii^'ots  pioduccd  liy  tlic  makefs  for  tlieir  own  I'lither 
usp  were  made  almost  entirely  hy  tlic  l)asic  open  licarth 
process,  only  41  tmis  b('in<r  credited  to  otlier  processes 
cliiefly  electric.  Very  small  quantities  oi'  steel  in^'Ots 
were  produced  for  direct  sa'e. 

The  favourable  turn  in  the  steel  making  industry  no- 
ted in  the  October  report  continued  throughout  Nov- 
ember, all  hough  the  principal  activities  reported  were 
in  the  manufacture  of  steel  ingots  for  further  use  in 
manufacturing  processes.  While  therefore  a  consider- 
able increase  was  noted  in  the  output,  the  field  of  pro- 
duction remained  somewhat  limited.  It  has  been  never- 
theless a  matter  of  some  satisfaction  that  there  has 
been  consideral)le  improvement  in  at  least  one  section 
of  the  steel  trade,  and  the  general  expectation  is  that 
the  field  will  broaden  and  that  the  other  branches  of 
the  industry  will  show  improvement  in  the  future. 


BRITISH  IRON  AND  STEEL  IN  1921. 

The  folldiriii;/  (irticU,  ichicli  app.eais  in  "Iron  Age" 
of  the  5th  insl..  gives  a  verg  graphic  account  of  the 
state  of  affairs  in  the  iron  and  steel  industry  in  Great 
Britain  duiing  the  peat  year.  It  will  he  noted  that  con- 
tinental conipeiilion  detrimentally  affected  the  indus- 
try, and  that  the  war  which  the  coal  mine  s  declared  on 
the  nation  st,ucl,-  a  teirific  blow  at  it.  Iloivever,  it  ap- 
^  pears  that  conditions  were  nearing  normal  as  the  year 
ended. — Ed.  I.  and  S.  of  V. 

Since  the  slum))  of  1879  which  still  lives  in  the  mem- 
ory of  British  ii-on-masters  as  the  most  disastrous  per- 
iod in  the  hi.«4tory  of  the  trade,  no  mo:e  difficult  times 
have  ever-  been  experienced  than  those  through  whidh 
the  iron  trade  has  passed  during  the  last  12  months.  The 
transition  from  prosperity  to  acute  depi'ession  came  with 
almost  the  rapidity  of  a  tliuiulerbolt.  Production  has 
fallen  to  the  lowest  level  -eccrded  for  several  decades, 
and  the  colapse  in  prices  lias  been  wholly  unprecedent- 
ed since  the  iron  industry  was  established. 

The  Slump  in  the  Industry. 

It  was  of  iMMii'se  the  uiflation  of  values  which  in  the 
first  instance  was  responsible  for  the  slump.  Pi'ices  had 
reached  an  impo.ssible  level.  Foreign  consumers  with  de- 
preciated exchanges  were  simply  unable  te  pay  the  price 
for  British  iron  and,  in  conse(iuence,  we  have  witnessed 
an  almost  comi)lete  surrendei-  of  our  overseas  trade. 

But  Miat  does  not  mark  the  full  extent  of  the  blow. 
Cleveland,  our  leading  producing  area,  has  not  only 
lost  its  overseas  markets,  which  in  pre-war  days  re|)re- 
sented  a  trade  of  abcut  750,000  tons  per  annum,  b;  t  in 
addition  the  home  markets  have  been  invaded  and  for 
months  i)asl  our  ironmasters  have  had  the  mortiiica- 
tion  of  witnessing  a  constant  influx  of  pig  iron  ji  t-ir- 
ing  into  the  Tees  from  continental  ports,  w'hile  their 
own  blast  furnaces  were  .standing  idle.  For  months  past 
also  Cleveland  has  been  shut  out  of  the  Scottish  nui  ket 
which  has  always  lieen  the  mainstay  of  the  local  i)ig 
iron  trade. 

This  diversion  of  the  normal  flow  of  trade  has  been 
entirely  attributable  to  the  fact  that  France,  Belg  i  ni 
and  Gernuuiy,  aided  by  the  vagaries  of  falling  curren- 
cies, have  been  able  to  undersell  us  both  at  home  and 
abroad,  and  tlie  effect  ('f  this  is  seen  in  the  fact  tluit 
whereas  the  exi)orts  of  pig  iron  from  the  Tees  during 
the  VI  months  ended  Oct.  1920,  we:e  470,7''4  tons, 
they  fell  in  the  ensuing  12  months  to  120,730  tons,  while 
the  imports  from  abroad,  which  in  the  12  months  eiul- 
ing  Oct.  ol.  1920.  amounted  '.o  the  negligible  quantity 


of  4,668  tons,  reached  in  the  ensuing  12  months  78,290 
tons.  Indeed,  in  the  latter  months  of  the  year  the  im- 
ports far  exceeded  the  shipments  both  to  foreign  and 
liome  ports. 

High  prices  in  the  fir.st  instance  precipitated  the 
.slump  atid  it  is  true  that,  even  l)efore  the  coal  strike, 
many  furnaces  had  been  put  out  of  blast,  the  position 
being  tliat  on  the  day  before  the  miners  cea.sed  work  only 
41  furnaces  were  operating  on  the  Northeast  Coa.st, 
against  a  normal  average  of  72.  But  the  plunge  to 
disaster  was  rendered  deeper  and  more  rapid  by  the 
ill-advised  action  of  the  coal  miners  in  their  declaration 
of  industrial  war. 

,    The  Pig  Iron  Output. 

The  miners  themselves  suffered  severely  but  their 
own  sufferings  were  as  nothing  'o  those  inflicted  upon 
the  iron  and  steel  trade  and  upon  those  who  depended 
upon  it  for  a  livelihoofl.  For  three  months  the  industrj' 
was  entirely  at  a  staiulstill  and,  even  after  the  miners 
got  back  to  work  and  fuel  was  again  available,  very 
little  pig  iron  was  produced  on  the  Xo:theast  ('oa.st 
and  in  October,  which  is  the  Ia.st  month  for  which  the 
figures  of  production  are  available,  the  total  output  ui 
pig  iron  was  less  than  half  the  quantity  ]irodnced  in 
March,  the  month  ])rece(ling  the  coal  strike. 

The  Cleveland  pig  iron  output  for  the  year  is  likely 
to  be  no  more  than  40  per  cent  of  the  production  in 
1920.  The  furnaces  now  in  bla.st  number  24,  whereas 
at  the  end  of  1920  there  were  72  in  operation  and  the 
chief  problem  engrossing  the  minds  of  ironmasters  at 
the  present  moment  is  how  to  get  these  idle  furnaces 
back  to  work  again.  It  is  simply  a  (juestion  of  i)rices. 
There  is  no  .sentiment  in  business  and  if  the  British  or 
foreign  consumer  fiiuls  that  he  can  buy  continental 
iron  cheaper  than  Cleveland  i.on,  nobody  expects  him  to 
be  patriotic  at  the  expen.se  of  his  pocket.  Indeed,  the 
local  steel  makers  themselves,  though  in  most  cases  own- 
ing their  own  bla.st  furnaces,  have  preferred  to  keep 
their  blast  furnaces  idle,  and  to  use  foreign  pig  iron 
and  .scrap,  rather  than  face  the  high  costs  of  production 
involved  in  smelting  their  own  i>ig  iron. 

Extent  of  the  Price  Decline. 

The  great  problem  therefore  has  been  to  reduce  prices, 
and  in  this  direction  remarkable  results  have  already 
been  achieved.  At  the  beginning  of  the  year  No.  3  Cle- 
veland (j.  M.  B.  pig  iron  was  quoted  at  225s  per  ton: 
today  it  is  offered  at  lOOs  and  even  yet  the  trade  is  con- 
vinced that  the  end  of  the  downward  movement  is  not 
reached.  This  rai)id  descent  'o  the  lower  level  of  values 
has  only  been  reiulered  i)ossible  hy  the  saerifices  of  em- 
plovers  ami  employed. 

The  iroinnasters  have  not  only  abandoned  all  profits 
but  are  actually  now  |)roducing  at  a  loss,  while  the  wages 
of  the  blast  fiiriuicemen  have  fallen  from  170^  per  cent 
above  the  standard  to  77'  ^  per  cent  above  it.  Eipially 
drastic  have  been  the  sacrifices  made  i)y  the  Cleveland 
irons' oiu'  mine  s.  Their  wages  have  fallen  about  9s 
per  day  and  they  have  further  voluntarily  agreed  to  sa- 
crifice a  gaaranteed  minimum  of  8s  per  day.  con.senting 
to  the  regulation  of  earnings  entirely  by  output  as  a 
fiirthev  uu-ans  of  assisting  the  revival  of  industry.  Even 
yet  prices  have  not  fallen  to  such  a  level  as  to  shut  cut 
foreign  i)ig  i  on.  excei)t  perhaps  in  the  Tees  ports. 

In  other  areas  the  high  cost  of  tran.sport  added  to 
the  price  of  Cleveland  pig  iron  brings  up  the  figure  to 
such  a  level  that  the  foreigner  can  still  compete  suc- 
cessfully.   The  costs  of  producti(Mi  are  steadily  falliuir 
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STORIES  of  the  SEA 


AND  THE 

Grand  Bank  Fishermen 

hy  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 
A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.    A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Hahfax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE  SHACK  LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON    BOOK    COMPANY,  Limited 

TORONTO,  ONT. 
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Information   

Is  the  life  blood  

Of  tlic  steel  industry   

And  your  technical  pages   

Are  the  best  source  of  new  ideas  . . .  . 
Concerning  methods  and  machines  .  . 

For  improving  production  

Moreover   •  

There  are  only  two  ways   

To  get  this  valuable  material   

You  must  either  spend  a  day  a  week 
Reading  nineteen  publications  or.  .  .  . 

$6.00  a  year   

And  fifteen  minutes   

With  the  only  magazine  that   

Digests  informative  articles   

In  more  than  600   

Industrial  publications   

And  what's  more   

You  can  prove  it   

By  simply  sending   

Tihe  Coupon   


THE  INDUSTRIAL  DIGEST, 

25  West  45th  St.,  New  York,  N.  Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  as  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 


Name    Position. 


Firm 


Address   

City    Province 


T. 


and  it  is  lif)ppd  that  the  railroad  companies  will  promptly 
make  substantial  reductions  in  rates.  Morcove",  fuel 
costs  are  droppin*^  and  the  day  .seems  now  no'  far  dis- 
tant when  I'litish  furnaces  will  be  able  to  cope  succes.s- 
fully  with  foreign  material. 

At  the  beginning  of  the  year  there  was  an  export 
premium  cf  22s  fid  per  ton  on  Cleveland  pig  iron;  that 
is  to  say,  the  Cleveland  makers  demanded  22s  fid  per 
ton  more  f:om  the  foreigner  than  from  tlie  home  con- 
sumer'. On  Jan.  7  the  e,\|)ort  premium  fell  to  20s  per 
ton,  and  on  Jan.  25  it  fell  tf)  ."js  i)er  ton.  Since  then 
tiiere  liavc  been  occasional  periods  when  iron  was  offered 
at  heme  and  abroad  at  the  same  figure  but  for  the  most 
.part  the  export  premiimi  was  maintained  at  os  per 
ton.  The  following  table  shows  tlie  price  changes  in 
shillings  during  the  year  as  far  as  they  relate  to  No.  3 
Cleveland  G.M.P>.  wliicii  is  the  standard  (juality  upon 
which  all  wage  ascertainments  are  based: 


1921 

Home 

Export 

Jan.  1  

  225 

2471/, 

Jan.  7  

  215 

2.35  ' 

Jan.  25   

  215 

220 

Feb.  1   

  1 95 

200 

March  1  

  150 

155 

A])ril  5  

  120 

125 

Nov.  1  

  110 

115 

Nov.  28  

  1 00 

105 

It  should  be  added,  in  explanation  of  the  above  fig- 
ures, that  they  are  the  official  minimum  prices?  agreed 
upon  by  the  Cleveland  ironmasters'  committee  and,  dur- 
ing the  scarcity  occasioned  by  the  coal  strike,  the  price 
of  No.  '.i  actually  !  an  to  140s  but  speedily  relapsed 
wlien  production  was  resumed. 

The  following  summary  compares  the  average  offi- 
cially ascertained  price  of  N.  8  Cleveland  G.M.B.  in 
the  i)ast  two  yeai-s : 


s. 

First  quarter   178 

Second  (juarter   203 

Thii-d  ({uarter   217 

Fouitli  (piarter   224 


1920 
d. 

3.18 
8.96 
fi.31 
5.37 


1921 
s.  d. 
198  1.31 
126  11.56 
131  6.13 


Year 


s  average 


205  11.95 


The  Steel  Situation. 


As  regards  the  steel  industry,  the  beginning  of  the 
yeai-  found  makers  with  clean  order  books  and  prices 
somewhat  removed  from  the  higest  levels  reached  in 
1920,  but  still  exorbitant.    The  boom  of  the  previous 
year  had  enabled  makers  to  become  independent  and 
to  put  up  prices  iieedless  of  wiiat  the  future  would  b:  ing. 
Costs  were  undoubtedly  high,  but  tliere  was  little  .justifi- 
cation for  maintaining  selling  values  at  such  levels. 
Taking   into  consideration   the  fact  that  continental 
works  were  beginning  to  get  into  swing  again,  one  would 
have  thought  that  the  steel  makers  would  have  made 
some  attempt  at  any  rate,  to  avoid  what  was  the  nat- 
ural course  of  events,  namely,  acute  continental  com- 
petion,  by  making  dra.stic  reductions,  but  this  was  not 
the  case  and  tliroughout  the  year  steel  prices  in  this 
country  have  simply  been  cut  by  driblets,  except  to- 
ward the  close,  when  a  bold  bid  was  made.  Continental 
competition  began  to  make  itself  felt  in  January,  tak- 
ing the  form  of  undercutting  in  the  sheet  trade,  and 
our  old  overseas  markets  were  temporarily  lost  to  us, 
lieavy  tonnages  finding  their  way  to  foreign  destina- 
tions, ciiiefly  South  America  and' the  Far  East.  Sub- 
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Accumulators,  Hydraulic; 

.Sinart-'l'iiitier    Macliine  <'o..    Hamilton,  Ont 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  Couiprassors: 

It.  '1'.  Gilniaii  &  Co.,  Montreal. 
Alnminiiin: 

A.  C.  I.e.slie  Co.,  Ltd.,  Montreal. 
Ang'le  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barb«d  "Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
AxlsB,  Car: 

Nova  Scotia  Sleel  Sr  Coal  (^o  .  limited.  New  Glasgow.  N  S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  I^ocomotive: 

Nova  Scotia  Sleel  &.  Coal  Co.  hitniled.  New  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Btrrel  Stock  (Black  Ste«l  Sheets): 

Seneca  Iron  Xr  Steel  Co..  Hiiffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

.»  .rs: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Montreal. 

Bars,  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian   Western  Steel  Co.,  Calprary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Fergu.son  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton.  Ont. 

Reals,  McCarthy  &  Roger.s,  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 
Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 
Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  s! 

Nova  Scotia  Sleei       Coal  Co..  Limited.  New  Gla.^gow.  N.S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  lion  &  .Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  .Scot  ia  &  Coal  Co.,  Limited.  New  (ilasgow.  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting-,  Rubber: 

Dunlo])  Tiie  &   Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont 
Benzol: 

Dominion  Iron  &  ,Steel  Coy..  TAd.,  Sydney,  N.  S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyde  &  .Soils.  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reld  &  Kfown  Structural  Steel  &  Iron  Works,  I, Id.,  Toronto 

Toronto  Iron  Works,  Toronto,  Ont. 

Black  Steel  Sheets; 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Sene(^a  lion  &  Steel  Co..  Buffalo,  N.Y. 
Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Dominion    Foundries  &   Steel,    Ltd.,   Hamilton,  Oru 
Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boiler*: 

Sterling  Engine  Works,  Winnipeg,  Man. 
R.  T.  Gllman  &  Co.,  Montreal. 


Bolts: 

Balnea  &  Peclfover,  Toronto,  Ont. 
Steel  Co.  of  Canada,  Ha  illton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 


Bolts,  Railway : 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow.  N  S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Bolts,  Ifnts,  BlTOts: 

Canadlun    Tube    &    Iron    Co.    Ltd  Montrpal 
Steel  Company  of  Canada,  Ltd.,  Hamilton.  Ont. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co..  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  onl. 

Brick-insulating^ : 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridg^es: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  roiindry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Building's,  Metal: 

Pedlar  I'eople,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 


Carriers : 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto.  Ont, 


Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Onl 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons,  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Casting's,  Aluminum: 

Wentworth   Mfg.   Co.,  Limited,   Hamilton,  Ont. 

Casting^s,  Brass: 

Wentworth   Mfg.   Co..   Limited,  Hamilton,  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth   Mfg.   Co.,  Limited,  Hamilton,  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,   Montreal  P.Q 
Electrical  Fittings  &  Foundry,  JAd.,  Toronto,  (  nt. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  ITickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian   Steel   Foundries,  Ltd.,  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co.,  Ilainilton,  Ont. 
Joliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  'Vorv,,. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  IXalleable: 

Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd.,  Hamilton.  On'. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Cement,  Hig'h  Temperature: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd.,  Toronto.  Ont 
Milton  Hersey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  loathe  and  Borlner  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria.  Ohio,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal, 


Concrete  Hardener  and  Waterproof er: 

Beverldge   Supply   Company,    Limited,  Montreal. 


Conaultingr  Bngineera: 

W.  E.  Moore  &  Co.,  Ltd.,  Pittsburg,  P»- 
W.  8.  Tyler  Co  .  Cleveland 


18 


IRON   AND  STEEL  OF  CANADA 


January,  1922. 


sequently  good  railroad  material  orders  were  booked  by 
the  continent  and  ]ilants  here  began  to  sliut  down  for 
want  of  orders. 

The  Coal  Strike. 

With  the  government  control  of  the  coal  industry 
coming  to  an  end  on  March  31,  the  coal  miners  declared 
war  o^n  the  nation  and  thereby  struck  the  greatest 
blow  to  the  steel  trades.  Most  works  had  to  shut  down 
entirely  and  production  in  consequence  fell  to  practi- 
cally nothing.  When  the  strike  was  settled  three  months 
later,  steel  makers  found  themselves  with  empty  order 
books  and  tlioughts  concentrated  upon  where  business 
was  to  come  from  and  how  they  were  to  get  their  pi  ices 
down.  During  the  period  of  complete  stagnation,  con- 
tinental works  saw  tlieir  opportunity  and  with  the  rate 
of  exchange  favorable  to  them,  veiy  large  quantities 
fouiul  their  way  to  other  foreign  markets  while  such 
home  consumers  as  were  enabled  to  cany  on  were  forced 
to  import  their  supplies  from  abroad.  These  latter  sales 
consisted  in  large  part  of  semi-finished  steel.  Subse- 
quently, Belgium  began  to  have  industrial  troubles  and 
ether  continental  countries,  from  one  cause  or  anotlier, 
got  very  much  behind  hand  with  deliveries  of  finished 
mateiial  and,  as  in  most  cases  the  steel  was  required 
urgently,  a  number  of  orders  were  cancelled  and  were 
booked  "with  works  here  though  at  slightly  higiier  fig- 
ures. 

In  semi-finished  steel,  however,  l?i-itisli  prices  fell 
to  competitive  levels  with  the  result  that  continental 
sales  in  this  direction  diminished  and  gradually  ceased. 
In  November  British  steel  makers  of  shapes,  e'c,  find- 
ing that  there  were  orders  to  be  liad,  abandoned  ideas 
of  profits  and  made  cuts  which,  though  insufficient  to 
oust  continental  competition,  nevertlieless  gave  certain 
buyers  a  little  more  confidence  and  orders  began  to 
dribble  in  again,  though  only  sufficient  to  keep  plants 
partly  employed. 

In*  Scotland  whei-e  the  depression  had  been  at  its 
worst,  the  i)laeing  of  the  Admiralty  contracts  for  three 
new  capital  ships,  had  caused  a  certain  amount  cf  en- 
couragement and  employers  and  employees  alike  were 
looking  to  activity  for  some  time.  Tlie  suspension  of 
these  orders,  however,  as  a  result  of  the  naval  holiday 
proposed  by  the  Washington  Conference  brought  dis- 
appointment. This  feeling,  however,  was  soon  over- 
come, it  being  realized  after  all  that  the  limitation  of 
armaments  would  in  the  end  prove  not  only  a  benefit 
to  ihe  nations  but  to  the  steel  industry  as  well. 

Throughout  the  whol?'  year  shipbuilding,  generally 
speaking,  has  been  stagnant  so  far  as  new  orders  are 
concerned  and  ship  repairs  were  .sent  freely  to  the 
continent,  where  they  could  be  effected  at  probably  half 
the  home  cost. 

Activity  in  Tin  Plate. 

An  exception  to  these  remarks  must,  however,  be 
taken  with  regard  to  the  tinplate  indu.stiy.  Ppon  the 
cessation,  of  the  boom  in  1920,  i)rices  began  to  fall  and 
whereas  77s  a  basis  box  was  tlie  highest  price  paid  by 
December  of  that  year,  values  had  fallen  to  33s  basis. 
This  year,  except  for  minor  fluctuations,  quotations 
have  dropped  and  a  basis  box  is  now  worth  about  21s. 
The  trade  of  course  suffered  severely  during  the  coal 
strike,  l)ut  recovered  comparatively  ra])idly,  there  being 
no  comiietiticn  to  meet  except  from  America.  True, 
Germany  was  a  seller  at  one  time  at  competitive  prices, 
but  heavy  tonnages  changed  hands,  and  to-day  Wales 
stands  as  the  cheapest,  seller.  P]xport  busine.ss  has  been 
moving  better,  but  has  naturally  been  limited  in  the  case 


of  those  markets  where  the  exchange  rates  are  adverse. 
The  Far  East  has  been  quite  a  fair  buyer,  but  latterly 
the  demand  from  that  quarter  has  subsided.  Much  en- 
couragement given  to  Wales  was  the  .securing  of  LjO.OOO 
boxes  for  British  Columbian  packers  in  face  of  keen 
competiMon  from  United  States  manufacturers. 

Comparative  Prices. 


The  following  are  comparisSons  of  prices  per  ton  of 
leading  iron  and  .steel  products: 


Dec. 

1920 

Dec. 

1921 

£ 

s. 

£ 

s. 

Steel  ship  plates  .  .   .  . 

25 

0 

10 

10 

Steel  joists  

24 

0 

10 

0 

Steel  rails  (heavy)  .... 

25 

0 

10 

0 

Steel  billets  

15 

10 

7 

10 

Marked  bars  (Staffs) .  . 
Tinplates,  20  x  14',  basis 
f.o.b.  (per  box) 

33 

10 

16 

10 

1 

13 

1 

1 

STEEL  BETTERMENT  COMING 

The  quarterly  reportsi  of  United  States  Steel,  as 
well  as  the  independent  steel  companies,  will  be  out 
this  month,  and  it  is  particularly  interesting  here 
in  view  of  the  fact  that  improvement  in  the  United 
States  steel  industry  is  confidently  expected  to  show 
the  way  to  betterment  in  Canada.  Certain  compa- 
nies will  show  an  improvement  in  earnings  over  the 
third  quarter,  but  this  improvement  will  not  be  pro- 
nounced. All  independent  companies,  it  is  believed, 
will  show  diefieits.  The  deficits  of  certain  companies 
may  be  almost  as  large  as  they  wer<>  in  the  third  quart- 
er. No  improvement  is  expected  until  the  second 
quarter  of  the  year. 

Ignited  States  Steiel  in  the  last  three  months  of  1921 
operated  more  of  its  capacity  than  the  independents. 
Therefore,  its  .showing  will  be  comparatively  better 
tlian  that  of  the  large  independents.  The  independ- 
ent .steel  companies  are  now  operating  around  35  per 
cent,  of  capacity.  Some  companies  are  down  as  low 
as  -30  per  cent.  United  States  Steel  is  operating  be- 
tween 40  per  cent,  and  45  per  cent. 


TRUSSED  CONCRETE  STEEL  CO.,  OF  CANADA 
LIMITED,  WALKERVILLE,  ONT. 

Due  to  the  resignation  of  Mr.  0.  R.  Reynolds,  who 
has  left  the  above  Company's  employ  to  engage  in 
other  pur-suits,  a  change  iias  been  niecessitated  in  the 
manacrement  of  the  Montreal  office.  Effective  -Tanuarv 
1st,  1922,  Mr.  A.  St.  C.  Ryley,  formerly  General  Sales 
"Manager  of  te  Company. .  succeeded  ^Ir.  Reynold;*  as 
^Manager  of  the  Montreal  territory  with  officers  at  323 
Drnmniond  Building,  511  St.  Catherine  St..  W..  Mont- 
real. 


FOUR  DAYS'  WORK  WEEKLY. 

An  agreement  has  been  made  between  the  Dom- 
inion Coal  Ccmnany  and  the  miners'  commi'tee  by  which 
everv  miner  will  be  privided  witli  four  days'  work  per 
week.  This  will  relieve  the  situation  created  by  the 
closing  of  Nos.  6  and  7  slopes. 
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i  EDITORIAL       -:-  | 


IRON  AND  STEEL  AND  ITS  READERS. 

Curious,  but  quite  understandable,  misapprehensions 
exist  concerning  the  functions  and  meaning  of  a  tech- 
nical journal.  To  many,  perhaps  to  the  majority,  a 
technical  i)\iblication  signifies  merely  that  some  mis- 
guided person  believes  there  is  money  to  be  made  iji 
launching  such  an  enterprise.  It  may  be  mentioned, 
also,  that  not  a  few  professional  men,  men  who  really 
slioidd  know  better,  liave  a  vague  idea'  that  the  technical 
periodical  is  more  or  less  parasitical.  It  were  well  to 
clear  away  at  once  these  wrougheaded  ideas. 

The  properlj-  conducted  technical  periodical  is  an 
organic  part  of  the  professional  body  politic.  It  is  not, 
and  never  has  been,  a  very  inviting  venture  from  the 
investor's  point  of  view.  Indeed,  it  cannot  become  even 
self-supporting  without  the  acti^^e  assistance  and  con- 
tinued moral  support  of  its  constituents. 

What,  it  may  be  asked,  constitutes  the  value  of  the 
technical  periodical?    This  question  is  easily  answ-ered. 

In  the  first  place  it  is  (ahvays  postulating  the  sup- 
port of  its  constituents)  the  clearing-house  of  current 
technical  thought.  It  is  the  forum  Avherein  are  deba'ed 
and  resolved  the  urgent  problems  of  today,  and  where- 
in, also,  is  foreshadowed  tomorrow's  progress.  It  is 
the  guardian  alike  of  professional  liberties  and  of  pro- 
fessional ethics.  The  advance  of  industry-  and  techno- 
logy without  such  a  medium  is  unthinkable. 

It  is  obviously  impossible  for  one  man,  or  for  any 
small  group  of  men,  to  sit  in  editorial  chairs  and  the.  e 
distil  and  distribute  wisdom  drawn  from  their  own  in- 
tellectual reservoirs.  But,  apparently,  this  fact  is  only 
dimly  apprehended  by  the  bus.y  member  of  the  profes- 
sion. No  one,  alas,  is  more  painfully  aware  of  these 
facts  than  is  the  poor_  and  plural  editor.  Indeed,  it  is 
not  (he.  editorial  conscience  that  needs  awakening.. 

To  be  explicit.  Iron  and  Steel  calls  upon  its  readers, 
both  those  of  tihe  laity  and  those  of  the  profession,  to 
send  ideas,  topics  for  discussion,  records  of  events,  and 
any  and  all  matter  that  may  stimulate '  thought  and 
inspire  debate. 

To  achieve  this  high  aim,  the  intellectual  energy,  pro- 
fessional experience,  ambitions  and  even  prejudices  of 
editors  and  readers  should  be  syndicated. 

Let  us  devouthy-  pray  for  this  desired  consummation. 


OUR  IRON  ORES  AGAIN. 
In  a  paper  presented  at  a  meeting  of  the  Toronto 
lirjmch  of  the  Canadian  Institute  of  Mining  and  Metal- 
lurgy, Mr.  R.  H.  Flaherty,  one  of  the  best  authorities 
on  iron  ore  deposits  in  this  country,  commented  on  the 
fact  that  it  has  long  been  the  habit  of  Canadians  to 


view  our  iron  ores  with  scant  appreciation  and  to  ex- 
ert an  equally  scant  effort  upon  their  investigation 
and  development.  The  lack  of  investigation  is  indicat- 
ed by  the  fact  that  there  has  been  less  than  50,000  feet 
of  diamond  drilling  done  on  Ontario  deposits,  while 
over  eleven  million  feet  of  drilling  has  been  done  in 
the  adjoining  State  of  Minnesota. 

"We  have  many  iron  ranges  in  Ontario  and  some  ex- 
ploratory Avork  has  been  done  on  tliem  without  dis- 
closing large  bodies  of  ore  of  the  same  grade  as  that 
which  is  imported  from  the  United  States,  free  of  duty 
and  at  cheap  water  rates.  Mr.  Flaherty  is  of  the  opinion, 
however,  that  some  of  the  deposits  already  discovered 
could  be  worked  profitably  in  the  face  of  this  com- 
petition. There  are  apparently  many  who  have  accept- 
ed the  view  that  we  know  enough  about  our  iron  ore 
deposits  to  conclude  that  they  cannot  be  counted  upon 
to  supply  our  iron.  So  long  as:  this  view  is  generally 
held  there  Avill  be  little  investigation  of  the  facts  and 
w^e  will  have  continued  repetition  of  pessimistic  vieAvs 
frjom  men  who  have  slight  knowledge  of  the  facts.  The 
statements  made  by  Mr.  Flaherty  should  help  to  bring 
about  more  activity  in  exploration  of  iron  ore  deposits. 

It  is  Avell  known  that  the  search  for  iron  ore  in  On- 
tario has  resulted  in  discovery  of  very  large  quantities 
of  material  that  has  an  average  iron  content  some- 
Avhat  beloAv  merchantable  grade.  It  is  also  Avell  knoAvn 
that  some  attempts  have  been  made  to  establish  an 
iron  mining  industry  and  that  these  attempts  haA'e 
not  been  successful.  It  is,  however,'  unsafe  to  con- 
clude that  none  of  our  known  iron  ore  deposits  can  be 
profitably  Avorked  or  that  Ave  haA'e  found  our  best  ones. 
We  need  more  exploration  and  more  effort  in  dcA^ising 
methods  suitable  to  our  conditions. 

Those  Avho  are  satisfied  that  our  iron  deposits  can- 
not be  profitably  used  AA'ill  never  determine  Avhether 
or  not  this  is  a  fact.  The  pioneers  in  this  as  in  other 
industries  Avill  be  found  among  those  Avho  attack  the 
problem  and  keep  at  it  until  it  is  no  longer  a  prob- 
lem. Exploration  of  knoAvn  deposits,  search  for  other 
deposits,  iuA^estigation  and  improvement  of  processes 
for  treating  the  ores,  may  result  in  the  establishment 
of  an  iron  mining  industry  hei'e.  The  optimistic  views 
of  Mr.  Flahertj''  are  refreshing  and,  in  vieAv  of  his 
knoA\dedge  of  the  subject,  should  haA-e  a  good  iirfluence 
on  the  unduly  pessimistic. 


MINERS  AND  MINISTERS. 
Surely  it  is  misguided  leadershij)  that  luis  put  into 
the  mouths  of  honest  Canadian  miners  the  vituperative 
piffle  of  the  folloAving  resolution.    Unless  the  Harbour 
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Local  of  tho  United  Miue  Workers  at  Glace  Bay  belies 
itself  in  this  outburst,  the  once-canny  Scots  of  Cape 
Breton  have  entertained  an  emissary,  either  on  foot 
or  by  post,  from  Moscow. 

"Whereas  Bolshevism  is  the  effect  only  of  oppres- 
sion and  tyranny  on  the  part  of  those  in  control,  as 
Bolshevism  finds  no  soil  to  grow  in  a  community  of 
working  people  who  have  employment  at  an  edequate 
wage ;  and 

"Whereas  the  British  Empire  Steel  corporation  and 
its  servants,  the  Hon.  W.  L.  Mackenzie  King,  Hon. 
James  Murdock,  iMinister  of  Labor,  and  U.  E.  Gillen, 
are  appressing  the  mining  poi)uUition  beyond  the  en- 
durance of  men  to  bear ; 

"The  Harbor  Local,  4523,  hereby  declares  that  if 
Bolshevism  spreads  and  gets  a  firm  hold  in  the  mining 
regions  of  Nova  Hcotia,  the  blame  can  be  directly  placed 
upon  Hon.  W.  L.  Mackenzie  King,  Premier  of  Canada, 
and  upon  the  Minister  of  Labor,  Hon.  James  Mur- 
dock, because  of  their  hostility  to  the  welfare  of  the 
people  of  Canada  in  their  servile  obedience  to  frenzied 
financiers  of  the  British  Empire  Steel  Corporation." 

The  ca»se  of  these  coal  miners,  as  with  others  of  our 
industrial  workers,  seems  to  be  that  they  are  suffering 
from  a  bad  attack  of  that  common  malady,  poor  leader- 
ship. It  cannot  be  that  intelligent  men  really  believe 
what  is  stated  in  the  resolution ;  the  leaders  who  pro- 
posed it  must  either  believe  that  this  crude  means  is 
justified  by  an  unselfish  end  (wherein  they  prove  them- 
selves ignorant),  or  else  they  are  pursuing  selfish  ends 
(wherein  they  prove  themselves  rogues.) 


IKON  AND  NATIONAL  MORTGAGES. 

The  monthly  statement  from  Ottawa  of  national  re- 
venue and  expenditure  shows  a  total  debt  on  January 
31st  of  2,372  millions,  which  is  an  increase  of  51/2  "'i^- 
lions  during  the  month,  and  of  70  millions  during  the 
past  year.  This  is  a  debt  of  .$260.00  per  capita  of  our 
population,  carrying  an  annual  interest  charge  of 
For  the  householder,  this  means  an  annual  i)ayment  of 
$50.00,  on  $1,000.00  borrowed  by  Ottawa.  It  represents 
a  mortgage  of  that  dimension  on  his  share  of  the  na- 
tional assets,  and  is  distinct  from,  tlie  mortgages  lie  has 
given,  and  on  wliich  he  pays  interest,  to  liolders  of  pro- 
vincial and  municipal  bonds,  to  say  nothing  of  sucli  i^er- 
sonal  matters  as  houses  and  automobiles.  Now,  thi-s 
may  seem  rather  a  burden  for  the  average  citizen:  yet 
he  is  quite  able  to  bear  it  at  its  present  dimensions. 

The  disturbing  feature  is  the  annual  and  monthly 
increase  in  the  mortgages  given  at  Ottawa  in  our 
names.  Our  indebtedness  is  increasing  more  rapidly 
than  our  population.  The  vague  and  vain  hopes  of  the 
taxpayer  for  a  reduction  of  his  burden  seem  to  coincide 
with  the  periodical  and  perfidious  proclamations  from 
Ottawa  that  we  have  at  last  got  a  surplus  of  revenue. 

Wliere  does  all  this  apply  to  our  iron  and  steel  in- 
dustrv?    We  can  draw  more  than  one  conclusion.  In 


the  first  place,  it  is  to  a  considerable  extent  our  import- 
ations of  iron  ore,  coal  and  steel  products  that  conduce 
to  the  increase  of  the  mortgages  we  are  .'♦igning  an- 
nually; and  this  is  apart  from  any  adverse  rate  of  ex 
change.  The  sums  we  are  .spending  on  research  with  a 
view  to  using  our  own  ores  and  fuel.s,  and  making  our 
own  steel,  in  {)lace  of  importing  them,  are  absolutely 
piffling  compared  with  the  price  we  are  paying,  month 
hy  month  and  year  by  year,  for  the  doubtful  privilege 
of  importing.  It  is  ca.sier  to  sign  a  mortgage  than  to 
conduct  a  research ;  but  this  mu.st  not  blind  us  to  the 
folly  of  piling  up  debts  that  may  be  avoided.  The  plain 
fact  is  that  up  to  the  present  we  have  been  "penny  wi.se 
and  poujid  foolish''  as  regards  research.  It  behoves  us 
to  alter  our  j)oint  of  view  and  our  habi's  before  we 
become  bankrupt. 

A  second  point,  and  it  is  rather  a  sore  point,  touches 
our  National  railways.  The  annual  deficit  on  these  is 
roughly  equal  to  our  annual  increase  in  indebtedness; 
but  we  must  not  rashly  conclude  from  this  coincidence 
that  the  railways  are  the  only  cau.se  of  indebtedness.  We 
want  to  make  our  National  railways  pay.  Settlement 
of  the  vacant  spaces  will  provide  for  this  eventually, 
but  that  will  take  a  long,  long  time.  We  have  another 
resource  that  can  be  made  to  produce  revenues  much 
more  rapidly. 

We  state  often,  more  in  faith  than  witli  definite 
knowledge,  that  there  is  enough  mineral  land  traversed 
by  the  National  railways  to  provide  sufficient  freight  to 
make  them  solvent,  if  we  develop  it.  This  is  a  fact  that 
we  will  try  to  demonstrate  more  fully  in  future  issues 
of  Iron  and  Steel.  In  the  meantime  it  may  be  stated, 
without  proof,  that  the  major  part  of  our  known  iron 
ranges  are  served  by  the  National  systems.  If  we  can 
make  use  of  these  iron  ranges,  we  will  have  solved,  in 
large  part,  our  railway  problem.  This  brings  us  back 
directly  to  the  question  of  research.  What  fraction  of 
the  annual  railway  deficit  of  sixtj'-odd  millions  are  we 
spending  to  try  to  prevent  or  reduce  its  yearly  recur- 
rence? What  fraction  of  that  huge  sum  would  it  take 
to  provide  a  solution  of  our  difficulty '.'  The  first  ques- 
tion we  might  answer  definitely,  and  the  sum  would 
seem  absurdly  small.  The  second  question  cann(  t  be 
answered  directly,  but  the  sum  will  be  an  insignificant 
l)art  of  sixty  millions  annually. 

Research,  and  more  research,  Imcked  by  a  sympathetic 
and  discerning  public,  is  tiiie  answer  to  the  c^hallenge 
of  our  increasing  national  debt. 


DIRECT  STEEL   AND  PEAT  FUEL. 

In  many  issues.  Iron  and  Steel  has  discu.s.sed  the  direct 
process  for  making  steel.  As  it  is  of  such  great  poten- 
ial  value  to  Canada,  as  a  possible  means  of  establishing 
an  indigenous  steel  industry,  it  warrants  our  close  and 
constant  attention.  ^Ir.  Bourcoud's  paper,  printed  in 
part  in  this  issue,  is  unique  in  that  it  presents  plainly 
and  clearly  the  elements  of  the  problem — a  necessary, 
but  of' -neglected  preliminary  for  all  but  the    few  that 
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liave  studied  tlie  problem  at  first  hand.  This  much  is 
common  ground  to  all  researchers  at  work  on  the  problem ; 
and  those  others  who  wish  to  consider  the  problem  in- 
telligently should  take  i)ains  to  assimulate  the  informa- 
tion on  tlie  general  principles  involved,  which  Mr.  Bou;  - 
coud  reduces  to  sucli  simple  terms. 

After  analysing-  the  reactions  of  the  blast-furnace  and 
resolving  them  into  their  three  stages,  Mr.  Bourcoud 
discusses  the  possibility  of  performing  these  operations 
more  effectively  b}-  other  means.  The  pre-heating  of 
tlie  charge  is  effected  in  the  blast-furaace  in  a  reducing 
atmosphere;  this  could  be  bettered  if  oxidising  gases 
were  used,  particularly  to  avoid  the  reduction  of  noxious 
elements.  The  reducing  zone  of  the  blast-furnace  has 
never  yet  been  seriously  challenged  for  its  efficiency; 
yet  it  is  quite  possible  that  a  reduction  by  means  of  pro- 
per gases,  independent  of  solid  fuel,  would  give  better 
results.  The  difficulties  encountered  by  the  reducing 
gases  in  attacking  a  lump  of  ore  are  clearly  visualized ; 
if  the  lumps  could  be  made  smaller  than  is  at  present 
possible,  these  difficulties  would  be  correspondingly 
essened. 

The  meltnig  operation  at  and  above  the  blast-furnace 
hearth  is  open  to  criticism,  as  it  is  here  that  the  excess 
carbon  of  pig-iron,  a.s  well  as  the  other  impurities  re- 
duced by  means  of  an  over-abundant  coke,  are  acquired. 
An  air-tight  electric  melting-furnace,  Math  no  excess 
carbon  present,  provides  the  ideal  apparatus  for  the 
operation. 

Of  especial  interest  to  metallurgists  in  coal-less  Cen- 
tral Canada    is  Mr.  Bourcoud 's  proposal    that  peat, 
among  other  low-grade  fuels,  should  be  used  in  powder- 
ed form  to  make  reducing  gases  in  specially-constructed 
gas-producers.   In  such  a  case,  the  twenty-five  per  cent, 
or  so  of  water  contained  in  air-dried  peat  might  prove 
an  asset  instead  of  a  deti-iment.  as  .steam  is  now  com- 
monly used  in  gas  producers  to  increase  the  calorific 
value  (and  po.ssibly  the  value  as  reducing  agent)  of  the 
resulting  mixture  of  gases.    Some  success    has  already 
attended  attempts  to  use  pulverised  peat  as  fuel,  part- 
icularly in  Sweden ;  and  this  doubtless  foreshadows  fur- 
ther attempts,  and  more  success.  At  any  rate,  the  use 
of  fuels  at  present  useless  for  the  production  of  iron 
and  steel  —  non-coking,  sulphiir-laden  and  bony  coal, 
and  lignite — will  augment  very  considerably  the  fuel 
already  available  for  tlio  purpose.    Periodically,  atten- 
tion is  drawn  by  tlie  cautions  or  the  conservative,  to 
the  comparative  slimnoss  of  our  resources  of  metallur- 
gical coal,  both  in  the  Ea.st  and  in  tlie  West,  and  its 
high  co.st  of  production.    If  the  non-cnking  coals  of 
Nova  Scotia,  Alberta  and  Britisli  Coliimbiii  and  the  lig- 
nites of  the  prairies  were  added,  tln'  ;i mount  of  fuel 
available  might  be  sufficient  indnccuK'nt  to  risk  1lie  use 
of  our  own  iron  ores. 

Thus  Mr.  Bourcoud  il'  iiionstrates  piece-meal  the 
means  of  improving  upnn  tlic  present  method  nf  nuiking 
steel.   lie  franklv  iidinits  lluit  this  denionsti  jit  idn  is  not 
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sufficient,  and  that  patient,  long-continued  research 
and  trial  must  precede  a  solution  of  the  problem. 

May  the  gods  supply  in  full  measure  the  hope  that 
inspires  researchers,  lest  the  rest  of  us,  following  the 
trail  blazed  (and  too  often  cleared  and  levelled)  by 
these  pioneers,  become  rooted  in  our  tracks,  and  finally 
buried  there,  to  provide  fossilized  remains  for  the  dis- 
covery and  amusement  of  some  future  generation  more 
discerning  than  our  own. 


APPRENTICE  TRAINING. 

Canada  is  young.  Youth  has  its  indiscretions,  among 
them  the  supposed  privilege  of  being  "sloppy".  Dur- 
ing the  war-time,  when  Canadians  w^ere  so  thoroughly 
intermingled  wdth  Britishers  in  the  old  land  and  at 
tlie  front,  and  close  acquaintanceships  became  inevit- 
able, "sloppy  Canadian"  'became  a  fi'equently-used 
term.  We  deserve  it.  We  work  quickly,  whereby  a 
good  deal  of  our  effectiveness ;  but  it  is  undeniable  that 
we  have  careless  habits  that  prohibit  fine  or  thorough 
workmanship. 

It  is  well-known  that  the  finest  automobiles  used  in 
this  country  come  from  the  other  side  of  the  Atlantic. 
It  is  likewise  becoming  apparent,  by  the  shipment  of 
"Fords"  and  other  machine-made  cars  in  the  opposite 
direction,  that  on  this  side  of  the  water  we  excel  in 
so-called  ''mass-production".  Evidently  there  is  room 
for  a  trans-Atlantic  exchange  of  ideas. 

We  shall  deal  here  with  our  deficiency;  it  is  not  be- 
coming to  boast. 

Mr.  Viekers'  plea,  reproduced  in  this  issue,  for  a 
thorough  industrial  training  of  workers  in  the  Old 
Country  applies  with  added  weight  to  Canadians.  We, 
who  have  got  along  fairly  w-ell  witlh  the  organization 
of  our  social  structure  in  this  new  land,  have  barely 
begun  to  think  of  thorough  Avorkmanship.  Our 
fathers,  or  grand-fathers,  had  to  be  men-of-all-Avork, 
■with  the  axe  and  thciplow^  as  their  chief  instruments 
in  persuading  Nature  to  yield  them  a  livelihood.  We, 
though  a  little  removed  from  the  necessities  of  pion- 
eering, still  retain  some  of  its  ideals  and  ideas,  some  of 
which  are  not  suitable  to  our  present  social  structure. 
Chief  among  the  inherited  ideas  that  can  serve  us  well 
no  longer,  isi  that  of  the  Jack-of-all-trades.  We  no 
longer  have  to  build  each  his  own  house,  or  make  his 
our  furniture;  homespun  is  now  a  rarity;  even  the 
grist-mill  has  passed.  We  must  now  become  each  a 
master  in  some  one  trade.  For  the  majority  of  our 
population,  thisi  simply  implies  thorough  workmanship. 

In  our  .lanuan-  issue  there  was  discussed  the  feasibil- 
ity and  t.he  advisability  of  organizing  an  association  of 
tlie  numerous  members  of  our  iron  and  steel  trad-^ 
for  mutual  help  and  self-advancement,  as  well  as  for 
the  national  good.  One  of  the  first  and  fundamental 
questions  to  be  considered  by  such  an  association  is  the 
training  of  workers  in  the  industry.  Our  present 
training  establisliments  and  devices  tend  to  train  work- 
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<-i\s  out  of  the  iutlustry,  not  in  the  industry;  that  is, 
workers  are  trained  mainly  for  "white-collar  jobs", 
and  are  thei-oby  lost  from  tlie  rani<s  of  direct  pi-oducers. 
What  we  need  is  tlie  niodei-n  representative  oF  the  old 
apprenticeship  system  whereby  the  youth  may  be 
trained  to  become  a  f?ood  journeyman,  and  the  mature 
worker  assured,  by  Ids  skill,  of  a  j^ood  position  and 
fair  remuneration.  Thus  thorougli  woikmaiiship  will 
eome  in,  and  Bolshevism  will  go  out,  and  "Canadian 
workman.ship"  will  become  a  ^y<<vd  of  prai.se  instead 
of  a  term  of  dorision. 


EDITORTAL  NOTES. 
Venlilation  of  Mines. 

The  use  of  compressed  air  blowers  as  an  aid  to  ven- 
tilation in  mines  was  recently  made  the  subject  of  in- 
vestigation by  the  U.  S.  Bureau  of  Mines.  The  results 
of  study  indicate  tha!  the  blowers  are  far  less  efficient 
than  small  fans.  The  investigators  found  that  by  use 
of  small  unit  fans  and  galvanized  iron  pipe  a  supply 
of  fresh  air  to  mine  openings  is  obtainable  at  about  one- 
hundredth  the  cost  of  tliat  obtained  by  the  use  of  com- 
pressed air  blowers.  In  many  cases  the  more  costly  me- 
thod gives  practically  negligible  results  compared  with 
that  of  the  fan  method. 

The  use  of  blowers  is  sometimes  justified  as  a  temp- 
orary expedient;  but  publication  of  this  report  should 
make  installation  of  permanent  ventilation  systems  in 
mines  a  matter  that  will  receive  earlier  attention  than 
it  does  in  many  cases. 


Mine  Telephones  and  Gas  Explosions. 

That  telephones  used  in  coal  mines  may  be  the  cause 
of  mine  explosions  is  shown  by  investigations  carried 
out  by  the  U.  S.  Bureau  of  Mines  at  the  experiment 
station  at  Pittsburgh.  The  ringing  of  the  magneto 
makes  the  telephone  in  gaseous  atmosphere  a  source  of 
danger.  In  the  trials  numerous  ignitions  and  explo- 
sions were  obtained  in  a  gallery  in  which  there  was  a 
mixture  of  natural  gas  and  air. 

The  results  of  the  investigation  should  lead  to  more 
care,  in  the  use  of  telephones  in  coal  mines.  A  type  of 
instrument  that  lessens  the  danger  should  be  used.  The 
ordinary  mine  telephone  is  not  explosion-proof. 


A  Gene'ous  Geologist. 

In  a  recent  issue  of  "Science"  there  is  a  description 
of  the  gift  made  by  Dr.  I.  C.  Whi+e,  since  1897  State 
Geologist  of  "West  Virginia  and  distinguished  for  his 
contributions  to  the  geology  of  coal  and  petroleum,  and 
Mrs.  "White  to  the  University  of  West  "Virginia  and  the 
City  of  Morgantown.  The  gift  consists  of  1.911  acres  of 
coal  land  in  Marion  county,  and  officers  of  the  Geolo- 
gical Survey  estimate  that  the  tonnage  of  the  acreage 
will  approximate  15.000.000  and  on  a  conservative  royal- 
ty basis  should  yield  at  least  _$4.000.000  ovei;  a  period 
of  years.  $2,000,000  to  the  city  and  $2,000,000  to  the 
university.  „ 

By  the  deed  of  gift  the  university  funds  are  to  be 


used  to  equip  and  maintain  a  geological  department  at 
the  State  university.  The  city's  share  is  to  be  em- 
ployed for  the  purcha.se,  improvement  and  maintenance 
of  a  public  park'  and  for  securing,  f'|uiy)[.ing  find  main- 
taining a  public  hospital. 

Dr.  White,  the  generous  donoi-,  i.s  well  known  :o  mo.st 
Canadian  geologi.sts.  He  is  sometimes  called  the  father 
of  the  anticlinal  hypothesis,  which  has  been  of  such 
great  service  in  the  development  of  petroleum  and  nat- 
ural gas  fields.  A  year  ago,  at  the  meeting  of  the  Geo- 
logical Society  America  in  Chicago,  he  was  the  re- 
tiring president.  Dr.  "White's  career  illustrates  the  fact 
that  a  study  of  pure  science  sometimes  leads  to  great 
economic  results. 


MANCHURIAN  STEEL  WORKS. 

Although  the  report  of  the  American  mining  en- 
gineers who  recently  inspected  the  ]\Ianchurian  coal 
and  iron  fields  has  not  been  made  public,  it  is  learned 
(by  the  Far  Eastern  Review)  that,  as  a  result  of  their 
investigation,  the  South  Manchiirian  Railway  Com- 
pany will  proceed  vrith  their  original  plan  of  erecting 
the  largest  steel  works  in  the  Orient.    The  scheme  as 
reported  contemplates  a  consolidation  of  the  Anslian 
Ii'on  Mines  and  Steel  "Works  operated  by  the  South 
Manchuria ,  Railway  Company  with  the  Penchihu  Col- 
liery and  Steel  Works,  a  Ctino-Japanese  enterprise  con- 
trolled by  the  Okura  interests  of  -Japan.    The  low- 
grade  iron  deposits  in  IManchuria,  which  have  resisted 
profitable  working  under  existing  methods,  are  ex- 
pected to  yield  profitable  returns  by  the  introduction 
of  a  new  American  process  plant.    When  the  party 
of  American  metallurgists  passed  through  Seattle  on 
their  way  out  to  examine  the  Manchurian  deposits, 
the  statement  was  made  by  an  official  of  the  South 
Manchurian  Railway,  that  if  their  report  was  favour- 
able, it  would  mean  the  expenditure  of  over  110.000. 
000  dols.  in  plant  and  machinery,  tlie  l)ulk  of  whieli 
should  be  shipped  through  the  port  of  Seattle.  The 
expenditure  of  such  a  huge  sum  in  Manchuria  to  place 
in  execution  the  plans  for  the  new  industry  will  have 
a  far-reaching  effect     on  engineering  trade  in  the 
Orient,  as  it  is  expected  tliat  the  new  plant  will  be 
able  to  furnish  all  the  steel  products  required  for  the 
extensions  of  the  South  IManchuria  Railway  system, 
the  Chinese  Eastern  and  Siberian  railways,  as  well  as 
other  enterprises   in   China  proper.     The  proposed 
plant  Avill    surpass  the    present    Japanese  Govern- 
ment steel  works  in  output  and  deprive  Hanyang  of 
its  lead  in  China.    With  the  proposed  Kailin  steel 
works  in  North  China  and  similar  projects  for  Kow- 
looii  and  South  China,  the  contest  for  the  supply  of 
steel  to  Eastern  Asiatic  markets,  must,  in  time,  sim- 
mer down  to  one  between  Britisli  aiul  Japaiiese  in 
terests.    "Wliat  effect  all  this  will  have  on  the  pro->- 
pects  of  cither  nations  supplying  China  with  her  rail- 
way material  requirements  can  be  best  left  to"  the 
imagination.    Japanese  enterprise  in  this  connection 
strengthens  the  view  that  unles.s  foreign  manufa.-^ 
urers  are  a"ssui*ed  a  proportionate  share  of  the  ordc^ 
for  materials  used  in  the  construction  of  Chines 
railways  financed  by  the  consortorium,  it  may  be  ex- 
ceedingly difficult  for  the  latter  to  function  alon-r 
the  lines  originally  designed  for  its  operation,  without 
creating  friction  that  will  seriously  impair  its  use- 
fulness. 
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Cast  iron  in  the  f orm.: «f .-.pig  is  the  base  of  all  iron 
and  steel  productions,  including  wrouglit  iron,  malle- 
ahle  and  grey  iron  castings.  Its  production  has  been 
tlie  subject  of  much  research  and  has  become  one  of 
the  most  important  of  industries,  and  various  aspects 
(of  tlu^  ])roblems  connected  Avith  it  are  constantly 
ibrought  before  the' iron  operators  b.y  one  or  other  of 
.the  scientific  institutions  most  closely  connected  with 
this  branch  of  hirmau  activity.  '  On  the  seventeenth  of 
December  an  important  paper  was  read  in  England  be- 
fore the  Staffordshire  Iron  and  Steel  Institute  by  Mr. 
P.S.  Wilkinson,  in  which  the  development  of  the  blast 
furnace  and  its  effects  on  the  production  of  pig  iron, 
and  tlie  suitability  of  cast  ii'on  for  foundry  purposes, 
were  dealt  "rt'ith.  ,  ' 

Blast  furnaces  have  been  at  work  in  the  IMidland's  of 
England  for  many  centuries.  In  the  year  1619,  they 
were  built  of  masonry,  small  in  size, used  coal  as  fuel, 
and  had  an  output  of  perhaps  seven  tons  per.  week. 
Previously  charcoal  had  been  nsed.  A  great  step  was 
nuide  about  the  year  1709.  when  coal  began  to  be  con- 
verted into  coke  for  smelting  purposes,  and  another 
most  important  landmark  was  Avhen  the  system  of 
heating  the  blast  was  introduced.  Other  signs  of  pro- 
:gress  have  been  the  methods  devised  for  utilising  the 
furnace  gases  and  slag,  tending  to  economical  produc- 
tions: increased  height  and  diameter  of  furnaces;  ef- 
feeient  cooling  arrangements;  mechanical  handlmg  of 
Taw  materials  and  furnace  products;  and  similar  in- 
ventions and  improvements  in  furnace  organisation. 

In  general  it  is  necessary  to  charge  a  blast  furnace 
for  each  ton  of  pig  iron  to  be  produced  vnth.  two  tons 
(of  ore,  half  a  ton  of'flux,  and  one  ton  of  fuel,  even  un- 
der  very  favourable  conditions,  so  that  Avith  a  two- 
thousand  ton  plant  the  raw  materials  to  be  charged  in- 
to the  furnace  will  amount  to  at  least  seven  thousand 
tons  per  week,  and  may  be  considerably  more. 

Eleeti-icaUy  di'iven,  mechanically  operated  charging 
apparatus  has  been  installed  in  Britain  in  many  cases, 
frequently  of  the  skip  Or  bucket  type.  In  one  plant 
a  skip  is  used  with  a  cai)acity  of  105  cubic  feet,  Avith  a 
hoist  capable  of  taking  6I/2  tons  Aveight,  the  complete 
cycle  of  operations,  including  loading,  travelling  to 
the  furnace  top,  discharging  and  travelling  back  to 
the  bins,  taking  only  100  seconds.  The  pig  iron  after 
production  is  handled  in  modern  plants  by  a  number 
of  machines,  including  cranes,  eleetro-magn-ets,  and 
pig  breaking  macliines.  Pig  casting  machines,  AAdth 
capacities  up  to  lOCO  tons  per  24  hours,  are  also  \ised. 

Eqiiipment  for  tihe  cleaning  and  scrubbing  of  blast 
furnace  gases  is  used  at  modern  plants  to  eliminate 
dust  from  the  gases.  By.  the- efficient  use  of  the  vari- 
ous systems  which  have  been  evolved  for  this^  purpose,' 
the  dust  content  of  tke  gas  may  be.  brougM  as  law  as 
.003  gramme  per  cubic  metre,  the. efficiency  of  the  gas- 
in  the  stoves  being  raised  as  muxih  as  from  20  per -cent 
to  30  per  cent,  as  a  result.  Potash  and  other  valuable 
bye-products. are  no\y  recovered  from  the  gas.    ..  . 

While  great  progress  has  been  made  Avith  regard  to 
the  quantity  of  pig  iron  produced,  the  quality,  iu  the. 
opinion  of  ^Ii-.  Wilkinson,  lias  deteriorated.  In  fur- 
naces Avorked  Avitli  cold  blast  at  Ioav  pressure,  the  re- 
duction of  tlie  iron  from  its  ore  Avas  carried  on  slowly, 
the  materials  charged  into  the  furnace  Ave  re  of  selected 
quality,  and  the  iron  produced  of  high  class.  The  slow- 
er the  rafe  at  whieli  the  fiirnaces  iis^tvrked,  the  better- 


is  the  product  obtained.  Small  furnaces  Avith  the  same 
bloAving  period  as  the  larger  quick-riuming  furnaces 
make  a  product  that  appears  to  have-  superior  pi-oper- 
ties  although  of  the  same  chemical  analysis  as  the  ra- 
pidly produced  iron. 

The  old  method  of  selecting  iron  for  foundrj^  use  by 
fracture  has  largely  been  replaced  by  the  system  of 
scientific  analysis.  Carbon  must  be  considered  as  ex- 
isting in  the  iron  in  tAvo  forms,  graphitic  and  combined. 
Molten  iron  contains  carbon  in  its  combined  condition, 
and  the  rate  of  cooling  and  percentages  of  other  ele- 
ments present  Avill' determine  Avheth'er  the  carbon,' .sep- 
arates out  as  a  graphite  or  remains  in  the  combined 
condition.      .  ■ 

Most  pig  iron  contains  from  3  per  cent  to.  4'  per  cent 
carbon,  and  the  lower  the  total  carbon-,  the  stronger 
the  casting  will  be,  providing  the  graphitic  and  the 
combined  are  in  t^e  proper  proportions.  Graphitic  car- 
bon causes  the  iron  to  have  an  open  grain,  and  if  the 
crystal  is  large,  planes  of  AA^eakne.ss  are  formed.  The 
smaller  the  crystals,  the  tougher  the  iron  Avill  be,  if  the 
silicon  content  is  also  right. 

The  combined  carbon  gives  to  the  iron  its  hardness, 
density,  strength  and  chilling  property.  It  closes  the 
grain,  but  is  an  element  that  aatII  give  the  founder 
much  trouble  if  in  excess. 

Silicon  has  a  great  influence  on  the  condition  of  ' the 
cast  iron  but  promotes  soundness  and  fluidity,  "and 
carbon,  tending  to  separate'  it  as  graphite.  It  AA^eakens 
acts  as  a  softener  and  prevents  chill.  If  the  silicon 
content  is  more  than  4  per  cent,  the  power  of  the  iron 
to  absorb  carbon  during  reduction  in  the  blast  fur- 
naces is  lessened,  and  the  higher  the  percentage  of  si- 
licon, the  loAver  the  total  carbon  will  be. 

Sulphur  has  an  opposite  effect  from  that  of  silicon. 
It  tends  to  prevent  the  separation  of  the  carboii  as  gra- 
phite, making  the  metal  harder  and  increasing  the 
shrinkage.  In  limited  amount  it  strengthens  cast  iron, 
and  its  bad  qualities  are  considerably  reduced  in  the 
presence  of  manganese..  Its  ■  tendency  to  retain  the 
carbon  in  the  combined  condition  giA^es  it  a  chilling 
poAver,  and  the  percentage  in  strong  castings  may  be 
as  high  as  0.12  per  cent,  Avithout  seriously  affecting 
the  .strength,  Avhile.  improAang  .  the  Avearing  qualities. 
It  is,  on  the  ather  hand,  in  the  ease  of  machined  cast- 
ing's, a  fruitful  cause  of  hard  metal  and  blowholes,  if 
in  too  high  a  percentage.  It  usually  increases  as  the 
silicon  content  decreases.  .  . 

Phosphorus  in  iron  is  of  great  importance;  .-it  pro- 
motes fluidity  and  helps  the  running  of  thin  castings, 
but  over  1.5  per  cent  makes  the  iron  A^eiw  hard  and 
brittle.  Practically,  all  the  phosphorus  in  the.or.e  from 
which  the  pig  iron  is  made  Avill  entei:  tlie  iron.  .  The 
phosphorus  percentage,  should  be ^ kept .  very  -laAT  in 
castings  designed  for  high  temperatures.'  .  l  r.;;'. 

Manganese  has  a  great  affinity- for  carbon,-,:and.. its 
presence  tends  to  harden  the  iron,  and  increases  the 
.shrinkage  and  chilling  properties.  The-  mangaiiese  is 
jiresent  in  two  forms,  manganese  sulphide^  or  ir<)n-man- 
ganeiie  carbid-e..-  The  former  is  less  harmful  tlian  the 
latter.  In  re-melting  the  iron  through  the  cupola,  :tJun-e 
i.s  usually  a  decrease  in  the  amount  of  silicon,  and  man- 
ganese, due  to  oxjdatioji,  and  an.  increase  in  sulph.ur, 
draAvri  from  the  coke.  The  phosphorus  may  be  iuci^a- 
sed.  hut  .  (he  total  carbon  Avill  uot.  be  much  altered.^ 
■■   Pig  iron  that  will  give '^a  Iwd  regalar  chiJJ,^v-\ii?lieu 
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cast  against  an  iron  mould  is  required  for  many  pur- 
poses, such  as  rolls,  car  wheels,  brake  blocks  and  stone 
crushers.  The  proper  control  of  the  silicon  and  carbon 
in  the  iron  seems  to  produce  the  best  results  with  re- 
gard to  regularity  of  depth  of  chill,  hardness  and 
wearing  properties.  Sulphur  and  manganese  both  tend 
to  the  production  of  a  deep  chill,  but  castings  with 
these  elements  in  excess  will  not  be  so  satisfactory  as 
those  in  which  the  chill  has  been  obtained  from  the  si- 
licon and  combined  carbon. 

A  good  chill  should  show  a  gradual  change  in  the 
appearance  from  white  to  grey,  with  intermediate 
mottled.  The  use  of  pig  iron  smelted  direct  from  iron- 
stone through  the  blast  furnace  will  give  better  results 
than  a  refined  iron  in  which  the  silicon  and  carbon 
have  been  artificially  affected  by  the  introduction  of 
steel  scrap  or  other  material.  The  temperature  at 
which  the  iron  is  cast  and  the  thickness  of  the  iron 
mould  must  be  taken  into  consideration.  If  the  iron 
is  poured  at  a  high  temperature  the  depth  of  chill  will 
be  greater  than  if  the  temperature  is  lower. 


IRON  AND  STEEL  TRADE  IN  GREAT  BRITAIN. 

The  following  statement,  exclusive  to  "Iron  and 
Steel"  from  H.  M.  Trade  Commissioner  at  Toronto, 
gives  the  latest  official  summary  of  conditions  in 
Britain. 

Although  the  actual  amount  of  business  being  done 
in  the  iron  and  steel  trades  continues  on  a  small  scale 
enquiry  is  broadening,  aud  the  opinion  is  fairly  gener- 
al that  the  New  Year  will  witness  improved  conditions. 

Prices  have  been  brought  down  to  a  level  which 
consumers  are  beginning  to  regard  as  being  very  near 
to  bed  rock  and  a.  more  confident  feeling  is  gradu- 
ally asserting  itself. 

As  confidence  in  the  market  strengthens,  it  is  hoped 
that  consumers  will  depart  from  the  policy  they  have 
pursued  for  sio  long  of  merely  covering  themselves 
for  their  immedliate  requirements,  as  producers  are 
greatly  handicapped  in  their  operations  when  l)usiness 
is  confined  to  orders  for  small  quantities  of  material. 

No  great  improvement  in  the  Cleveland  pig  iron 
trade  is  observable  at  present,  but  the  outlook  is  a 
little  brigliter  than  it  has  been  for  some  time.  The 
Cleveland  makei-s  have  experienced  very  severe  compe- 
tition from  the  Continent  during  the  past  few  months, 
with  a  view  to  meeting  which  they  have  made  several 
reductions  in  prices,  the  most  recent  one  of  lOs.  per 
ton  having  been  announced  earl,y  in  December.  It 
is  hoped  that  this  latest  cut  will  stimulate  buying  and 
so  provide  some  encouragement  to  makers  to  increase 
their  output. 

The  position  of  steel  works  has  become  rather  better 
as  a  result  of  the  weakening  of  foreign  competition, 
but  the  amount  of  business  passing  is  still  small  and 
many  of  the  works  are  greatly  in  need  of  orders. 

The  railways  companies  have  been  urged  for  some 
considerable  time  by  the  iron  and  steel  industry  to 
lower  their  transport  charges  in  order  to  assist  in 
bringing  down  production  costs  and  sellng  prices  of 
British  material,  and  it  is  .sat isf actors-  to  record  that 
it  has  now  been  announced  that  the  English  and  Welsh 
railway  transport  charges  on  coal,  coke,  patent  fuel, 
lime  and  certain  classes  of  iron  and  steel  material, 
are  to  be  reduced  from  the  100  per  cent,  increase 
over  pre-war  rates  which  has  operated  since  September. 
1920,  to  75  per  cent  increase,  the  new  rates  to  take 
effect  on  and  after  1st  January. 


This  decision  of  the  railway  companies  should  great- 
ly strengthen  the  eonfidence  of  buyers.  Whib-  the 
question  was  pending  the  cautiou>s  attitude  jidopted 
by  consumers  was  perhaps  only  natural,  but  this 
further  step  in  the  direction  of  stabilised  conditions 
will  no  doubt  do  much  to  improve  matters. 

The  National  Federation  of  Iron  and  Steel  Manu- 
facturers provide  the  following  statement  regarding 
production  during  December : — 

The  production  of  pig  iron  in  December  amounted 
to  275,000  tons,  a  figure  slightly  in  excess  of  the  pro- 
duction in  November,  when  it  was  271.800  tons.  The 
furnaces  in  blast  at  the  end  of  December  numbered 
77  eompared  with  85  at  the  end  of  November,  15 
furnaces  having  gone  out  of  blast  during  the  month 
and  seven  re-lit.  The  production  of  pig  iron  for  the 
year  amounted  to  2,611,400  tons  compared  with  8,007.- 
StOO  tons  in  1920.  This  figure  is  lower  than  in  any 
year  since  1850  when  the  production  of  pig  iron  amount- 
ed to  2,249,000  tons.  Of  the  production  of  pig  iron 
in  December  92,400  tons  were  hematite,  81,.500  tons 
basic,  13,800  tons  wero  forge,  and  78,600  tons  were 
foundry. 

The  production  of  steel  ingots  and  castings  in  De- 
cember amounted  to  381,000  tons,  or  62,000  less  than 
November.  The  total  production  of  steel  for  the  year 
amounted  to  3,624,800  tons  compared  with  9.056',800 
in  1920.  The  following  table  shows  the  production  of 
pig  iron  and  steel  for  each  month  in  1920  and  1921: — 


Steel  Ingots 

Pig  Iron.  and  Castings. 


1920. 

1921. 

1920. 

1921. 

Tons. 

Tons. 

Tons. 

Tons. 

January 

665,000 

642,100 

754,000 

493,400 

February 

645,000 

463,600 

798,000 

583.500 

March 

699,000 

386,000 

840,000 

359,100 

April 

671,000 

60.300 

794,000 

70.600 

May 

738,000 

13,600 

846,000 

5.700 

June 

726,000 

800 

845,000 

2.700 

July 

750,600 

10.200 

789,900 

117.200 

August 

752,400 

94,200 

709,200 

434.100 

September 

741.000 

158,300 

884,700 

429.300 

October 

533,200 

235,500 

544,300 

405,400 

November 

403,200 

271.800 

505,100 

442,800 

December 

682,500 

275,000 

746,600 

381,000 

Total 

8,007,900 

2,611,400 

9,056,800 

3,624,800 

STEEL  MACHINERY  SECRETLY  MADE  IN  U.K. 

New  York.  —  Sheffield,  England,  newspapers  .state 
that  200  tons  of  machinery  maiuifactured  secretly 
left  Sheffield,  Friday,  for  the  Basset  Worlcs  at  Do- 
micile, France.  The  machinery  is  apparently  to  be 
used  for  the  manufacture  of  steel  direct  from  ore,  the 
papers  said.  The  discovery  of  the  Bassett  process,  eli- 
minating blast  funiaces,  was  announced  last  May.  The 
process,  it  is  claimed,  means  important  economies  in 
steel  manufacture. 


Bradley  Stoughton,  formerly  Secretary-  of  the  Ame- 
rican Institute  of  Mining  and  Metallurgical  Engineers, 
was  elected  President  of  the  Yale  Engineering  Asso- 
ciation at  the  Annual  Meeting  on  February  2,  1922, 
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Industrial  Training  for  Foundry  Workers 

By  Tlios.  Vickers,  C.  E.  Secretary  of  the  Briti.sli  Cast 
Iron  Research  Association. 


The  folLowiny  aiticle,  from  The  Foundry  Trade  Jour- 
nal of  January  12th  and  2(5th,  gives  in  brief  form  such 
an  interesting  account  of  the  history  of  casting  metals 
that  it  is  ivorth  the  attention  of  that  trade,  its  main, 
theme,  industrial  training,  ihas  received  scant  atten- 
tion in  Canada,  and  must  be  studied  if  ive  are  to  progress 
with  the  times.  ^S  e  commend  the  article,  even  in  its  pre- 
sent abbreviated  foini,  to  our  reudeis. — Ed. 

During  the  past  few  years  greater  attention  has 
been  paid  to  the  question  of  foundry  training  than 
in  any  previous  period,  and  whilst  there  has  been 
nuieh  talk  there  does  not  appear  to  have  been  much 
advancement  beyond  the  conditions  that  existed  say 
10  or  15  years  ago.-  The  subject  is,  however,  of  great- 
er importance  to-day  than  it  ever  was,  and  affects 
not  only  the  economic  position  of  the  worker  but  the 
very  exi-stence  and  character  of  the  industry  as  a 
whole. 

Industrial  training  for  the  worker  is  no  innova- 
tion of  the  19th  or  20th  Century.  It  is  but  necessary 
to  read  the  fascinating  history  of  the  ancient  founders 
to  find  how,  although  their  early  efforts  were  crude 
when  compared  with  their  later  work,  tliey  developed 
in  time  a  system  of  art  and  science  all  their  own,  which 
in  conception  and  execution  stands  unsurpassed  among 
the  creations  of  any  modem  nation. 

Historical  Notes. 

The  discoveries  that  luive  recently  been  made  in 
Greece  convince  us  that  the  Egyptians,  6,000  years 
B.  C,  had  reached  a  very  higli  degree  of  mechanical 
precision,  and  worked  with  tools  that  were  marvels 
of  ingenuitj-  and  accuracy. 

The  metal  artificers  of  King  Solomon's  time  must 
have  been  possessed  of  wonderful  skill  in  the  casting 
of  metals,  judging  from  the  massive  bronze  castings 
that  were  made  for  the  Temple  1005  B.  C. 

There  is  no  doubt  that  Tubal  Cain  was  both  a  brazier 
and  a  pattern-maker  from  tlie  results  he  obtained. 
Then,  curiously,  liistory  from  1000  B.  C,  so  far  as  the 
foundry  is  concerned,  is  found  to  be  a  perfect  blank. 
Something  then  happened,  the  promised  civilisation 
lap.sed  and  there  appears  a  long  period,  dark  and 
chaotic,  until  a  time  is  reached  wlien  the  Greeks  stai'ted 
their  Guilds  of  Training,  which  resulted  in  a  wonder- 
full.v  rapid  advancement  in  tlie  arts  and  crafts,  es- 
pecially in  the  art  of  bronze  fouiuling.  Probably  the 
finest  example  the  world  possesses  in  the  moulders' 
art  was  made  at  this  period,  300  B.  C.  A  piece  of 
work  called  "The  Bronze  Horses"  are  beautiful  cast- 
ings now  adorning  the  front  of  St.  Mark's  Cathedral. 
Venice,  as  jjerfect  to-day  as  when  made  by  tlu^  moulder 
2200  years  ago.  And  so  we  could  go  riglit  thi-ougli 
this  old  history  of  the  trade,  and  see  how  the  early 
foundations  of  the  training  in  foundries  were  "laid 
down — foundations  which  were  made  solid  and  .sure 
for  all  time,  aiul  from  wliich  we  are  even  to-day  reap- 
ing tlie  benefit.  It  is  then  seen  liow,  i?i  tin-  merging 
of  the  stone  age  into  th;it  of  iron  and  of  l)ronze,  wlien 
primitive  nuin  began  lo  develo])  higher  grades  of 
implements  for  warfare  and  agriculture,  the  art  of 
the  foundry  came  into  existence.  For  centiu'ies  men 
were  limited  to  the  casting  of  bronze  weapons  and 
domestic  utensils  by  pouring  tlie  precious  and  dearly 


won  copper  alloys  into  baked  clay  and  i)ermanent 
^tone  moulds  (for  permanent  moulds  are  20th  century 
discovery).  Cast-iron  was  but  an  accident,  incidental 
to  the  imperfect  smelting  of  iron  ores,  and  considereil 
liigldy  undesirable. 

Whilst,  therefore,  tlie  art  of  moulding  in  its  crudest 
form  Avas  known  in  these  early  daj^s,  the  real  dawn 
of  the  foundry,  as  an  industry  useful  to  the  world's 
development,  dates  only  from  the  middle  of  the  15th 
century.  By  dint  of  very  great  and  patient  work, 
and  the  ti'aining  of  the  rough  workmen  by  the  founder 
himself,  it  was  then  found  that  the  much  despised 
molten  product  from  the  furnaces  and  forges  yield- 
ing iron  could  be  cast  into  moulds  of  clay  and  sand 
to  make  cannon  balls  and  the  like. 

Even  though  the  art  was  closely  and  jealously 
guarded,  the  training  of  apprentices  was  taken  up 
by  the  powerful  trade  guilds  of  those  days,  and  soon 
spread  knowledge  of  the  art  of  casting  iron  far  and 
wide. 

Coming  to  the  middle  of  the  16th  century,  guild 
classes  of  foundry  apprentices  were  then  found  being 
held  during  the  winter  evenings  in  the  County  of 
Sussex.  These  were  probably  the  first  foundry  classes  in 
this  country.  The  foundries  were  situated  in  isolated 
places,  and  the  guild  classes  were  held  in  buildings 
whose  construction  allowed  the  unobstructed  entry  of 
the  bitter  east  winds  to  sweep  right  through  them. 
B\it  the  foiandry  worker  of  this  period  was  deter- 
mined to  learn,  he  was  a  man  held  in  very  high  esteem, 
he  was  proud  of  his  work,  and  he  worked  hard  to 
progress.  There  is  no  doubt  that  this  pride  of  his 
craft  was  tjie  first  step  in  the  originating  of  craft 
guilds,  and  from  these,  without  doubt,  the  later  trade 
unions  sprung.  The  training  of  these  old  guild  classes 
was  not  simply  a  training  for  a  trade,  but  ti-aining 
also  of  character  and  intelligence  to  make  the  boy  into 
an  efficient  craftsman.  "What  an  object  lesson  it  is 
for  the  present  time ! 

Worshipful  Company  of  Founders., 

In  1590  the  ironfounding  indiistry  Avas  so  power- 
ful and  held  such  a  nremier  position  amongst  other 
industries  that  the  "Worshipful  Oompany  of  Foun- 
ders was  formed,  and  received  a  coat  of  arms  fro'n 
the  King.  The  Company's  Charter  states  that  they 
had  to  supervise  "the  manufacture  of  candle-sticks. 
Iiousehold  utensils,  ewers  and  snurs,  and  the  training 
of  apprentices."  An  old  record  of  the  work  of  the 
Company  states  that  it  did  much  good  in  keepinsr  th'^ 
craftsmen  of  that  day  up  to  the  mark,  it  maintained 
the  purity  of  the  metals  used,  and  fostered  tOie 
df'sii-o  amontr  tlio  workmen  to  attain  tlie  highe^+  pos- 
sible skill  ill  artistic  workmanshin.  Considerable 
time  could  be  .spent  with  this  fascinating  period  of 
old  foundry  historv  from  1550,  when  the  firsf-  boob  on 
irr>n  DuliHshed  in  this  countiw  was  writt^^M  I'-"-  Agricola, 
and  the  great  struggles  of  thej'^-^  earlv  fo"'ulers  down 
\u  1800  could  be  usefullv  studied,  wlien  it  would  be 
si<(Mi  lidw  their  itrimitiv^  knowledge  and  science  tri- 
niiinhed  over  all  tlicir  diTicuUies,  and  it  will  be  found 
that  the  incentive  in  tliose  days  was  the  continual 
anxiety  of  the  young  giiibl  apprentice  lo  learn  his 
trade. 

Is  thi-  craftsman  of  to-day  as  ju-dud  of  liis  trade 
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or  occupiitioii  ii.s  the  old  artificers/  IF  one  could 
say  "yes"  to  this  (|iicstion,  tliei'e  would  not  be  quite 
the  necessity  to  discuss  so  much  the  subject  of  indus- 
trial traininfr,  neither  Avoidd  there  be  the  scarcity  of 
good  moulders  in  the  foundries  that  we  find  to-day. 
Is  it  not  worth  while  to  alter  such  a  condition?  En- 
gineering mechanics  who  assist  in  building  a  great 
bridge  are  i)roud  to  discuss  such  an  occupation,  al- 
though they  are  but  following  out  the  principles  and 
design  laid  down  by  the  chief  engineer  and  designer, 
and  errors  and  failures  do  not  effect  them.  A  iiii>uider, 
however,  has  to  bring  to  bear  the  personal  liuman- 
eleinent  and  skill,  and  his  work  stands  out  prominently 
as  his  own  personal  achievement,  and  these  achieve- 
ments are  often  such  that  no  skilled  engineering 
mechanic  could  carry  out.  The  most  perfect  casting 
in  the  world  is  one  that  it  is  said  a  great  engineer  i)ro- 
I)hesied  could  not  j)ossibly  be  carried  out,  namely,  the 
great  bell  at  iMoscow,  19  ft.  high  ami  19  ft.  dia.,  weigh- 
fng  200  tons,  which  was  cast  in  1788,  this  bell  l)eing 
the  work  and  contrivance  of  an  old  working  moulder. 
This  fine  example  of  the  moulder's  art  does  not  stand 
alone  in  the  proud  achievements  carried  out.  There- 
fore, the  first  stage  in  attemi)iug  industrial  foundry 
training  should  be  to  get  the  workers  to  regard  their 
trade  as  a  craft  and  have  pride  in  belonging  to  it. 

The  industry  has  made  many  strides  since  tlie  first 
moulding  nuichine  was  patented  in  1S69,  followed  by 
the  firsf  jolt  niachine  in  1878,  especially  in  organiza- 
tion and  quantity  production,  and  while  many  oi  the 
foundry  operations  of  to-da-y  are  similar  to  those 
carried  out  in  the  17th  coitury  it  has  to  he  admitted 
that  it  would  tax  our  present  skill  and  resources  to 
duplicate  some  of  the  productions  of  the  ancient  foun- 
dry .  For  the  moulders  then  reached  a  very  high  state 
of  excellence,  in  fact  it  can  safely  be  said  that  the 
work  produced  between  the  years  1510  and  1670  has 
never  .since  been  surpassed  or  even  equalled  by  the 
present-day  muolder.  An  examination  of  tlie  beauti- 
ful cast-iron  nu)numental  slabs  scattered  about  the 
churches  in  Sussex,  and  the  cast-iron  grate  backs  with 
their  wonderful  ornainenlal  work  are  all  worthy  of 
examination  by  would-bi'  uioulders. 

Modern  Requirements. 

The  rule  of  thumb  methods,  the  secret  and  myster- 
ious pi-ocesses,  so  jealously  guarded  by  our  industry, 
are  gradually  disappearing.  Tlirough  the  efforts  of 
the  Institution  of  P>ritish  Foundrymen  and  technical 
literature,  the  results  attained  by  progressive  foundry- 
men  are  now  jilaced  at  the  disposal  of  all  who  wish  to 
avail  themselves  of  the  knowledge.  In  tiie  foundry 
business,  as  in  any  other,  there  is  no  royal  road  to 
success,and  while  the  young  man  may  be  willing  to 
work  and  study  he  is  at  present  haiulicapped  by  a 
naturally  limited  viewi)oint.  The  men  in  charge  of 
fouiulries,  with,  their  wider  experience,  should  consider 
it  as  much  their  duty  to  encourage  mental  develop- 
ment of  the  younger  men  in  their  charge  as  it  is  to 
develop  their  own  skill.  Industrial  training  does  not 
only  apply  to  the  foundry  apprentice,  but  it  is  vei'y 
necessary  for  all  grades  of  the  organization,  which 
really  means  the  improvement  of  the  human  element 
in  our  foundries.  There  is,  without  doubt,  a  definite 
need  for  better  educated  men  on  the  ]iroductive  side 
of  our  foundries;  this  is  being  keenly  api)reciated  in 
America.  The  term  "educated"  does  not  imply  a 
higher-grade  or  gi-ammar-school  man.  but  that  educa- 
tion which  gives  a  breadth  of  view  and  Avhich  develops 
nn  appreciation  of  the  human  aspect  no  less  acute 


than  that  relating  to  the  inanimate  features  of  the 
foundry.  The  greatest  asset  of  such  a  man  is  the  cap- 
acity to  impart  knowdedge  and  method  as  to  why  and 
wherefore  things  are  done,  to  t^iose  around  or  under 
him.  But  this  teaching  is  a  thing  which  one  rarely 
finds  in  any  works.  It  is  the  improvement  of  the 
human  element  that  will  have  to  be  brouglit  about 
in  the  foundry  indu.'itry,  for  it  is  possible  that  it  ha.s 
been  given  its  true  value  when  measured  by  the  cost 
of  the  finished  casting.  This  is  especially  liable  to 
be  the  ease  in  iron  foundry  work  where  the  operations 
are  so  varied  that  it  might  have  been  considered  that 
the  ordinary  foundry  worker  could  not  possibly  feel 
interest  in  the  processes  involved,  viewed  as  a  whole. 
It  is,  however  certain  that  men  cannot  intelligently 
avoid  making  poor  product  if  they  do  not  know  what 
constitutes  poor  product,  Avhich  condition  exists  in 
our  foundries  more  than  is  generally  supposed. 
Conditions  in  Foundries. 
There  is  no  doubt  great  room  for  improvement  in 
the  condition  of  some  of  our  foundries,  yet  if  compared 
with  the  conditions  that  existed  20  or  .30  years  ago 
wonderful  progress  has  been  made,  and  many  foundries 
to-day  are  really  fit  to  house  human  beings  during 
working  hours.  Foundry  work  itself  has  made  rapid 
strides  in  improvement.  Transportation  of  material 
the  melting  processes,  the  handling  of  the  cast  product, 
all  have  improved,  and  much  of  the  hard  labour  of 
the  moT;lder  has  been  shouldered  by  the  moulding 
machine.  But  in  spite  of  all  this  it  has  to  be  admitted 
that  in  the  actual  distribution  among  the  workmen  of 
the  fundamental  knowledge  of  the  founder's  art  and 
in  the  training  of  the  foundry  youth  no  advance  has 
been  made. 

The  work  of  helping  the  foundry  workman  to  enable 
him  to  give  greater  returns  of  good  castings,  not  by 
mere  physical  effort  but  by  the  application  of  a  better 
trained  intelligence,  cannot  be  started  too  early. 
Youths  must  be  attracted  to  the  foundry,  so  that  the 
supply  of  skilled  moulders  mav  be  kept  and  increased. 

The  author  Avas  recently  asked  by  an  employer  if 
he  really  thought  there  was  any  profit  ij^endeavourinsr 
to  educate  the  employe.  ITndoubtedly.  the  education  of 
the  employes  is  one  of  the  most  poAverful  single  in- 
fluences which  can  be  brought  to  bear  in  the  areater 
development  to  the  industry.  Evorvbodv  should  real- 
ise that  a  man  must  know  in  order  to  do.  The  work- 
man must  have  knowledge  of  his  work  in  order  to 
give  the  best  service.  Many  la  rare  Avorks  in  this  coun- 
try, and  more  especially  in  America  and  Germany 
realise  this  by  the  introduction  of  Avorks  classes  and 
Avorks  schools.  These  introductions  are  productive 
and  Avise,  especially  Avhere  is  found  that  an  important 
part  of  the  educational  progamme  is  the  study  of  the 
fundamentals  of  the  industrv  itself. 

The  Effort  of  the  B.  C.  I.  R.  A. 

The  British  Cast  Iron  Research  Association  is  noAv 
at  Avork  in  an  attempt  to  improve  and  modernise  the 
methods  of  foundrA-  production,  and  the  results  of 
the  operations  of  the  Association  have  alreadA-  mad*^ 
important  changes  in  the  ironfounding  industrv.  and 
the  chansres  will  grow  more  and  more  as  the 
Avork  proceeds.  What  does  this  eonvcA  ?  Is  it  possible 
to  obtain  the  best  practical  results  from  that  Asso- 
ciation's Avork  unless  the  foundrA-  employe  '<  \ble  to 
carrA'  out  such  improvements?-  As  the  methods  of 
production  alter  or  are  improA-ed.  it  aa'IU  become  more 
necossfirv  for  foundries  to  employ  train-vl  and  better 
skilled  nuu)  than  they  are  employing  at  present.  Ts 
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sut'li  a  course  eeonomieally  sound?  One  lias  but  to 
look  at  tlie  enormous  strides  made  during  the  past 
ten  years  in  tlie  American  foundries,  by  their  industrial 
training  system. 

Germany  entered  the  contest  for  industrial  wealth 
late  in  the  day  and  with  many  disadvantages,  but  she 
has  made  the  most  skilful  and  vigorous  use  of  the 
complete  realisation  of  the  fact  that  "knowledge  is 
power  ■■.  The  industrial  progress  of  Germany  between 
1870  and  1914  is  amaising  to  anyone  who  does  not 
realise  the.  potency  of  industrial  training  of  the 
worker  which  she  used  to  secure  hei-  position.  Ger- 
many has  for  the  last  20  years  paid  particular  attention 
'to  1he  ti-ainiiig  of  ]icr  apprentices. 

The  Dearth  of  Foundry  Classes. 

The  B.  C.  I.  R.  A.  has  fully  realised  the  necessity  of 
j)ractical  training  for  the  foundry  employe.  It  has 
formed  an  influential  Educational  Committee,  which 
has  approached  the  whole  of  the  Technical  Institutions 
in  Great  Britain  with  a  view  to  obtaining  their  co- 
operation. It  lias  been  found  that  in  the  whole  of 
the  country  there  are  only  21  technical  school  classes 
for  foundiy  employes  —  a  most  astonishing  position. 
The  Association  is  preparing  a  suggested  syllabus  of 
practical  foundry  instruction,  and  will  obtain  the 
supjiort  of  all  the  various  technical  schools  for  its 
adoption.  The  Association  has  obtained  powers  to 
offer  bursaries  and  scholarships  to  foundry  appren- 
tices, and  these  in  tiihe  will  be  put  into  force.  As  far 
a.s  the  Association  can  assist,  everything  will  be  done 
to  further  the  training  of  the  apprentice  moulder, 
because  upon  him  will  depend  the  carrying  out  the 
future  practical  work  of  the  Association. 

A  Technical  School  Failing. 

Destructive  criticism  of  technical  educational  sys- 
tem is  one  of  the  commonplaces  of  the  present  time. 
But  it  should  be  remembered  that  education  has  two 
functions.  On  the  one  hand,  it  has  to  furnish  the  stu- 
dent with  information,  and  seeing  that  the  extent  of 
information  which  the  student  has  acquired  can  be 
tested  more  readily  and  more  certainly  than  other 
qualities,  this  function  of  education  is  too  often  taken 
to  be  the  whole  or  the  most  important  part  of  it.  As 
a  fact,  liowever,  the  information  a  boy  gets  during  his 
school  days  is  probably  the  least  important  result  of 
his  etiucalioii.  The  school's  business  is  mucli  moi-e  to 
teach  a  boy  how  knowledge  should  be  acquired,  than 
actually  to  make  him  acquire  it. 

"When  this  is  borne  in  mind,  it  will  be  seen  that  the 
most  important  things  technical  education  can  do  for 
a  boy  is  to  give  him  practice  in  observing  the  materials 
with  which  lu'  has  work,  in  making  a  job  of  Avhatever 
lie  does,  and  in  facing  and  overcoming  difficulties  for 
himself,  and  if  technical  schools  adopted  this  ])rinciple 
a  difffM-ent  cla.ss  would  be  found  even  in  foundries, 
(treat  iniiwrtance  should  be  attached  to  the  technical 
school  fouiuln-  classes  as  being  the  foundation  upon 
which  we  can  build  any  sound  scheme  for  the  future 
improvement  of  foundry  labour. 

Meeting  Foreign  Competition, 
There  is  not  the  least  doubt  that  competition  in  the 
future  is  going  to  be  keener  than  ever  experienced  by 
'he  oldest  foundry.  Foreign  competition  has  now  to 
1)^'  faced  by  the  most  modern  foundry  plant  and  equip- 
nii-nt,  and  it  requires  all  the  help  possible  from  the 
tei'hnical  sdiools  to  assist  in  meeting  it. 

The  training  of  the  employee  does  not  mean  only  ap- 
prentice training,  but  the  training  of  the  foreman  and 
the  executive  as  a  wliolc:    Some  guiding  rules  can  be 


laid  down  for  the  consideration  of  that  industry.  Men 
should  be  taught : — 

Firstly. —  Why  .it  is  not  fair  to  do  less  than  their 
best.  This  implies  knowledge  on  the  part  of  the  men 
of  possible  losses  to  be  sustained  through  poor  work- 
manship. 

Secondly. — How  they  can  give  full  value  witlh  the 
least  expenditure  of  effort  on  their  part.  This  implies 
knowledge  on  the  part  of  the  men  of  methods  and  rea- 
sons. 

Thirdly. — They  should  be  taught  wherein  lie  the  in- 
teresting points  of  the  work  they  are  doing.  This  im- 
plies knowledge  on  the  part  of  the  men  of  processes 
beyond  those  with  which  they  are  immediately  deal- 
ing. 

And,  fourthly. — Every  workman  should  know  or  be 
told  what  he  is  doing. 

What  does  this  last  apparently  simple  item  mean? 
Interesting    the  Workman. 

As  a  I'ule,  the  ordinary  workman  knows  very  little 
about  the  inside  working  of  the:  shop  in  which  he 
works,  and  very  little,  if  anything,  about  any  other 
shop.  As  a  natural  result,  continuity  of  operation  is 
secured  principally  through  blind  obedience  to  orders, 
and  not  to  any  intelligent  conception  of  the  effect  of 
one  shop's  work  upon  that  of  another  shop,  nor  has  he 
a  clear  understanding  as  to  what  the  works  manager 
is  really  trying  to  accomplish.  It  is  a  true  axiom  that 
no  job  Avas  ever  done  less  efficiently  because  all  the 
men  who  worked  upon  it  knew  the  reason  for  what 
they  were  doing.  Men  should  be  taught  to  see  the  end 
of  the  process  as  well  as  the  beginning.  Each  man 
should  be  taught  to  realise  his  own  personal  respon- 
sibility in  connection  Avith  the  condition  of  the  finish- 
ed product. 

The  American  Ideal. 

In  America  the  idea  upon  which  the  plan  of  teach- 
ing is  based  lays  stress  not  so  much  upon  the  develop- 
ment of  manual  skill  in  the  moulding  operations,  nor 
primarily  upon  a  knowledge  of  the  practical  details 
involved  in  the  mechanical  production  of  moulds,  but 
rather  upon  the  development  in  the  perspective  by  the 
student  and  of  an  appreciation  of  the  broad  executive 
and  administrative  problems  involved  in  the  commer- 
cial conduct  of  a  foundrA'.  With  this  thought  in  mind, 
attention  is  given  to  organisation,  scientific  planning 
of  production  and  accurate  time  study.  The  labora- 
tory courses  ai^proach  as  much  as  possible  commercial 
realities. 

It  is  often  said:  "It  takes  time  to  train  green  boys, 
and  as  soon  as  one  has  been  trained  he  leaA^es."  Hoav- 
ever,  a  s.ystematie  plan  of  apprenticeship  entered  into 
seriously  Avith  terms  just  to  both  the  employer  and  the 
boy  and  Avitli  sufficient  guidance  from  the  foundry 
manager,  Avill  bring  results  that  Avill  outAveigh  all  ob- 
jection, and,  as  a  consequence,  the  Avhole  industry  Avill 
profit. 

But  is  it  a  disadvantage  to  have  good  men  go  out  to 
other  foundries  after  completing  their  apprenticeship? 
It  is  really  the  best  experience  a  man  can  have.  By 
going  into  different  shops  his  knoAvledge  and  his  out- 
look are  Avidened,  and  possibly  he  Avill  return  later  to 
his  first  shop  to  become  a  valued  worker. 

If  foundry  managers  give  more  attention  to  the 
boys  uiuler  them,  Nget  ac(piainted  with  them,  make 
their  Avork  interesting,  put  the  stamp  of  their  oAvn  per- 
sonality upon  them,  and  impi-ess  upon  them  that  fu- 
ture skilled  Avorkers  are  selectcvl  from  them,  they 
will  put  better  efforts  fon^^ard  to  secure  sue.h  positions. 
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One  of  the  supposedly  important  features  of  pro- 
gress during  the  past  25  years  in  the  foundry  is  known 
as  specialisation,  but  specialisation,  like  many  ofh^T 
seemingly  good  things,  has  its  limitations  and  its  great 
drawbacks,  chiefly  monotony,  and  it  is  at  last  bcgiii- 
jiing  to  be  realised  that  specialists  are  not  thorough  as 
mechanics,  and  it  is  very  detrimental  to  the  employ- 
ment of  apprentices. 

Tlie  industry  is  therefore  faced  with  a  problem  of 
the  utmost  importance.  It  does  not  matter  whether 
the  present  condition  of  lack  of  apprentices  has  been 
brought  upon  us  by  the  desire  of  the  employer  for  in- 
creased production  or  decreased  cost,  or  both.  But 
unless  the  foundry  is  made  more  attractive  to  young 
men  and  an  efficient  system  of  training  is  adopted, 
there  will  be  very  few  capable  all-round  moulders  in 
the/  next  generation. 

Continental  Apprenticeship. 

A  visit  to  SOUR'  of  the  Continental  foundries  will 
bring  home  the  difference  between  our  system  and 
theirs.  Both  in  Belgium  and  France  tlie  ])()ys  are  sep- 
arate from  the  men,  they  are  educated  during  working 
hours,  every  boy's  record  is  known  and  recorded,  lie  is 
taught  not  only  how  to  do  tihings  but  also  why  it  is  best 
done  in  that  particular  way.  The  personal  influence 
of  the  teaching  and  training  of  the  older  skilled  man 
is  such  that  it  leaves  an  impression  upon  the  lads 
career.  A  BelgiaJi  manager  has  said  that  his  boys  were 
the  best  paying  part  of  his  foundry;  he  obtained  from 
them  not  only  good  work  but  good  workmen. 

The  Institution  of  Engineers  (Scotland)  have  .just 
issued  an  exhaustive  report  upon  Apprentice  Training, 
and  recommend  that  the  sandwich  system  is  the  best 
course  to  adopt.  ^ 

"The  Committee  think  that  the  'Sandwich  System, 
under  which  apprentices  spend  part  time  in  the  work- 
shop and  part  at  school,  should  be  encouraged  in  the 
case  of  apprentices.  Those  who  train  on  this  system 
should  spend  at  least  three  and  a  half  years  in  the 
workshop.  The  Committee  strongly  recommend  the 
advantage  of  this  system  of  combined  theoretical 
and  practical  training  as  providing  a  young  man  with 
tlie  best  means  of  preparing  himself  for  higher  work 
in  the  engineering  industry." 

A  German  Scheme. 

Possibly  one  of  the  best  schemes  for  ajjprentice 
training  is  that  of  Ludwig.  Loewe  &  Company.  Ex- 
tracts from  their  scheme  are  as  follows: — 

Apprenticeship  extends  over  a  period  of  four  years, 
and  takes  in  the  following  practical  work  :— 

Movilders. — Sand  cores,  nine  months.  Loam  cores, 
six  months.  Sand  moulding,  twelve  months.  Carpen- 
try, three  months.  Large  sand  moulding,  seventeen 
months.    Testing  and  trimming,  one  month. 

Loam  Moulders. — Loam  cores,  six  months.  Carpen- 
try, two  months.  Small  loam  moulding,  twelve 
months.  Large  loam  moulding,  twenty-seven  months. 
Testing  and -trimming,  one  month. 

School  Work. — Two  afternoons  a  week — one  from 
two  to  six  and  the  other  from  four  to  six,  extending 
over  the  whole  period  of  four  years. 

First  Year. — General  intelligence,  two  hours. 

Second  Year. — Workshop,  two  hours. 

Third  Year. — Raw  materials,  two  hours. 

Fourth  Year. — Foundry  education. 

This  syllabus  indicates  that,  while  a  considerable 
part  of  the  time  is  occupied  with  work  directly  con- 
nected with  the  practical  side  of  the  foundry,  the  most 
important  side  of  the  education  is  the  development  of 
the  true  idea  of  citizenship  and  general  intelligence. 


THE  IRON  INDUSTRY. 
By  .1.  -J.  O'Connor 
There  are  few,  if  any,  more  practical  contributions 
toward  the  solution  of  that  seemingly  age-old  pro- 
blem, of  how  to  establish  an  indei)endent,  self-reliant 
iron  industry  in  Canada,  than  that  offered  by  Mr.  W. 
M.  Goodwin,  in  a  recent  i.ssue  of  the  .Journal.  The 
key  note  in  co-operation  of  practical  business  men  with 
the  highest  scientific  knowledge  obtainable,  in  order 
that  methods  may  be  evolved,  and  means  provided  for 
the  utilization  of  our  own  ores,  as  a  basis  for  the  in- 
dustry. 

Mr.  Goodwin's  suggestion,  that  an  iron  trade 
association  be  formed,  is  both  feasible  and  praticable, 
and  could  be  brought  about  at  comparatively  small 
expense.  No  great  trade  enterprise  of  to-day  i»  eon- 
ducted  without  such  an  organization,  in  full  co-opera- 
tion witli  the  best  that  science  offers,  in  every  detail 
pertaining  to  the  operations. 

That  the  manufacture  of  iron  and  steel  is  worthy 
of  such  an  organization,  is  beyond  question.  The 
many  ramifications  of  the  industry  multiply  the 
necessity  for  such  assistance,  in  trade,  legislation, 
sources  of  raw  material,  the  application  of  science, 
and  greater,  than  all,  the  present  condition  of  the  in- 
dustry in  (Janada. 

The  precedents  for  such  action  are  limited  only  by 
the  number  of  manufacturing  interests  in  this  and 
other  countries,  where  the  fullest  advantage  is  taken 
of  all  tliat  science  and  practical  business  methods  is 
capable  of  accomplishing. 

If  permissible,  advantage  should  be  taken  of  the 
meeting  of  the  Canadian  Institute  of  Mining  and 
Metallurgy,  at  Ottawa,  in  March  next  for  the  further- 
ance of  the  timely  suggestion  of  Mr.  Goodwin.  A 
rejiresentation  of  the  men  intei'ested  in  metal  mining 
and  metallurgy  would  be  present  there,  in  greater 
numbers  than  would  be  likely  to  attend  a  conference 
called  for  this  especial  purpose.  Botli  the  time  and 
the  place  would  be  opportune.  Cabinet  Ministers  and 
IMembers  of  Parliament  could  attend,  and  learn  much 
of  the  requirements  necessary  to  place  Canada  in  an 
independent  industrial  position,  and  the  possibility 
of  promoting  the  iron  and  steel  industry  through 
legislative  channels. 


BRITISH  COAL  TRADE. 

We  heard  a  great  ileal  in  a  pessimistic  vein  about 
British  coal  before  and  during  the  strike  of  last  sum- 
mer. At  present,  with  the  miners  hard  at  work  once 
more  and  trade  conditions  improving  steadily,  the 
reticent  Britisher  has  become  clam-like  again;  but 
occasionally  an  optimist  holds  forth. 

E.  T.  G.  in  the  "Birmingham  Mail'"  says  the  po- 
tential markets  for  British  coal  are  vast.  It  is  offi- 
cially calculated  that  France  will  need  to  import  20. 
000,000  tons  a  year  for  several  years.  Italy  will  need 
at  least  10,000,000  tons  a  year  more  than  she  can  pro- 
duce. Scandinavia  has  been  in  sore  straits  for  coal  ever 
since  1914.  In  Spain  it  is  admitted  by  the  Marine 
Minister  that  135  tons  of  British  coal  will  do  as  much 
work  as  280  tons  of  Spanish  coal.  From  the  Pacific 
Coast  of  North  America  it  is  declared  that  our  coal 
is  20  per  cent,  better  than  any  other  coal  landed  there. 
In  Chile,  Brazil,  and  the  other  South  American  Re- 
l)ublics  there  is  pronounced  preference  for  British 
coal,  and  our  agents  there  are  now  beating  United 
States  sellers.  .\  little  more  patience  and  hard  work 
and  Brilisii  ti-adc  will  boom. 
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The  Direct  Process 


By  A.  E.  Bourcoud. 


Direct  pi'oeess  investigations  and  propositions  are  gen- 
erally received  by  a  large  majority  of  iroii  masters  and 
industrial  iron  metallurgists  with  marked  inditferenee 
and  suspicion,  considering  the  issue  as  being  a  futile 
and  pedantic  attempt  to  replace  and  outshine  our  mod- 
ern blast  furnace — the  base  of  our  steel  industry — with 
all  its  accumulated  improvements,  large  tonnage  pro- 
duction, Icng  prac  ice  and  established  traditions.  This 
assertion  lias  to  he  modified  for  lack  of  proper  founda- 
tion, as  it  does  not  rej) resent  the  real  situation  in  either 
its  true  industrial  form  or  its  purely  scientific  aspect. 

Cast  iron  is  the  principal  commercial  product  of  the 
blast  furnace.  Taken  alone  as  a  process  for  tlie  direct 
manufacture  of  cast  iron,  it  i ;  universally  recognized 
as  one  of  the  most  perfect  metallurgical  working  agen- 
cies in  existence.  Its  present  state  of  development  has 
l)ractically  reached  its  final  rtage,  leaving  very  .little 
oppoi'tnnity  for  further  impr  •  ement.  This  is  the  a.s- 
issue. 

])ect  <;f  tlie  critic  of  tlie  direct  oroeess,  but  it  is  no''  the 
The  g' eater  and  by  far  the  ■  'o.st  important  industrial 
rse  of  cast  iron  is  to  serve  as  -aw  material  for  conver- 
sion into  steel,  either  by  the  Bessemer,  the  Open  Hearth, 
or  by  any  other  process.  Witli  tliis  apiDlication,  the  blast 
furnace,  broadly  speaking,  becomes  in  its  greater  field  of 
action,  an  adjunct  to  the  steel  plant,  losing  all  its  indi- 
vidual economical  charaeteris  ics,  becoming  a  part  of  a 
more  complex  system  of  manufacture,  whose  merit  has 
to  be  judged  by  the  collective  work  accomplished  by  the 
whole  group  as  a  single  unit,  and  not  by  any  particular 
(me  of  its  components.  Tliis  is  the  true  aspect  of  the 
([uestion  and  the  real  i.ssue. 

Marion  Howe  has  said  that  cast  iron  is  a  grade  of  steel. 
The  trouble  is  that  the  bla.st  furnace  goes  further  than 
necessary,  passing  during. the  course  of  its  woi-k  through 
the  steel  grade  of  steel  without  any  stop,  to  arrive  fin- 
all}-  at  tlie  cast  iron  grade  of  steel,  and  the  product  has 
to  be  brought  back,  with  extra  fuel,  labor,  capital  in- 
vestment and  the  inevitable  loss  of  metal. 

To  appreciate  at  first  sight  to  wdiat  extent  these  draw- 
backs are  influential  in  tlie  industrial  results,  nothing 
is  better  than  to  suppose,  for  the  moment,  that  the  blast 
furnace,  with  the  same  amount  and  kind  of  fuel,  labor, 
material  and  expenses,  were  able  to  produce  directly,  the 
steel  grade  of  steel  instead  of  the  cast  iron  grade  of  steel 
which  it  usually  produces — the  former  being  a  product 
necessitating,  notwithstanding,  less  reductive  work  and 
the  same  general  conditions. 

Comparing  this  direct  steel  blast  furnace  witli  the 
combination  of  the  cast  iron  blast  furnace  and  the  open 
licarth,  or  oven  the  r-nnverter,  it  would  lie  found  under 
ordinary  conditions,  that  per  ton  of  melted  final  i)ro- 
(luct,  tlie  ratio  of  fuel  consumption  would  be  as  100  to 
12:");  the  total  cajiital  investment  as  100  to  175;  the 
cost  per  ton  without  profit,  but  with  the  usual  fixed 
charpes,  as  100  to  135;  and  finally,  taking  the  minimiun 
market  value  at  which  the  product  manufactured  by  the 
combination  can  be  sold,  the  return  on  the  total  capital 
investment  would  be  42  ])vr  cont  and  G  per  cent  per 
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year  :  espectively.  It  is  these  comparative  industrial 
aspects  that  furnish  the  reasons  for  the  existing  incen- 
tive for  possible  improvement. 

In  coniparativelj'  recent  years  interest  in  the  research 
on  direct  production  of  steel  in  accordance  with  modern 
lines  has  been  revived,  and  a  few  eminent  metallurgical 
authorities  like  the  late  Prof.  Wedding,  of  Berlin ;  J.  O. 
Arnold,  of  Sheffield;  A.  Stansfield,  of  Montreal;  and 
•T.  W.  Richards  (recently  deceased),  of  Lehigh,  Pa., 
have  had  the  courage  of  their  convictions  in  maintaining 
an  independent  attitude  notwithstanding  the  general  in- 
difference, especially  of  those  who  should  ultimately  be 
the  ones  directly  and  materially  benefited  by  any  valu- 
able contribution. 

To  start  with,  and  to  be  quite  fair,  it  should  be  men- 
tioned that  the  blast  furnace — of  which  we  are  so  justly 
]n-oud — was  not  invented  Avith  the  intent  of  producing 
cast  iron,  but  rather  it  is  the  natural  evolution  of  the 
old  Osmund  and  S'^iickofen  types  of  furnaces,  which 
were  nothing  more  than  the  results  of  vain  attempts  dur- 
ing the  thirteenth  century  to  industrialize  the  Catalan 
Forge,  with  the  main  object  of  producing  sponge  iron 
in  large  quantifies,  but  finding,  instead,  a  new  and  un- 
expected form  of  final  product. 

When  cast  iron  appeared  in  the  fourteenth  century, 
it  was  the  most  undesirable  and  unwelcome  product  to 
the  iron  makers  of  the  day,  as  they  did  not  know  what 
to  do  with  the  new  metal  and  how  to  handle  it.  The 
clianged  method  was  accepted,  however  —  even  though 
it  was  not  all  that  was  desired — as  being  a  more  econ- 
omical solution  and  providing  larger  reducing  units  for 
treating  iron  oxides.  It,  however,  created  new  and  im- 
jiortant  problems  to  be  solved,  at  the  same  time  giving 
birth  to  the  real  metallurgical  inventions  which  were 
found  necessary  to  convert  the  cast  iron  back  to  soft 
iron  again,  the  soft  iron  being  the  final  product  sought. 

The  finery,  the  puddling,  the  converter,  the  open 
hearth  and  all  its  modifications  have  followed.  Mean- 
while the  blast  furnace  firmly  established  as  their  raw 
material  purveyor,  improved  rapidly  up  to  its  present 
sta'^e,  keeping  always  within  the  original  and  funda- 
mental lines.  It  is  today  the  solid  base  of  our  huge  steel 
manufacture,  together  with  the  Bessemer  converter  and 
the  Siemens-Martin  furnace  variations. 

Three  Main  Stages, 

Reviewing  in  general  the  action  on  the  charge  through 
'he  different  working  zones  of  the  blast  furnace,  it  can 
lie  divided  into  three  main  stages  (1)  pre-heating,  pre- 
paratory to  reducing;  (2)  reduction  by  gases,  practically 
completed;  (3)  preparatory  overheating,  completion  of 
retluction,  and  melting,  through  a  very  strong  reductive 
fusion.  The  work  is  continuous,  the  .stages  overlapi)ing 
each  other,  with  the  appearance  of  a  flexible  ar:ange- 
iiiciit,  but  forming  in  reality  a  rigid  system  without 
ela.sticity  or  independence. 

Considered  from  a  chemical  point  of  \'iew,  the  most 
important  and  complete  of  the  different  .stages  is  the 
i-e(luction  of  the  iron  oxides  by  the  ascending  current 
of  gases;  it  is  perfect  in  action,  constant  and  reliable; 
its  practical  results  have  never  been  du]>licated  in  any 
of  the  numerous  attemi)ts  made  in  the  direct  methods. 
It  i'^  the  fundamen'al  ojicration  of  the  blast  furnace, 
and  its  highly  efficient  work  has  made  good  and  ac- 
ceptable the  other  incenveiiiences  1\  pical  of  the  system. 
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Of  the  remaining  two  stages,  the  first  or  pre-heating, 
is  not  only  incomplete,  but  harmful  to  certain  elements 
due  to  its  overlapping  and  reducing  influence;  the  third, 
or  overheating  and  melting  opeiation  as  it  is  carriod  out, 
is  the  main  cause  of  the  extreme  difference  between 
the  two  products — east  iron  and  steel — due  to  the  re- 
duction of  undesirable  elements  by  the  unavoidable  pre- 
sence and  contact  of  large  masses  of  solid  carbon  at  the 
critical  moment  where  it  is  least  desired. 

AVe  may  conclude  from  this  i)reliminary  survey  that 
in  order  that  a  direct  process  may  take  due  advantage  of 
the  blast  furnace  experimental  data,  all  the  above  men- 
tioned working  stages  must  be  planned  as  independent 
operations  and  independently  regulated  so  as  to  estab- 
lish a  flexil)Ie  system  which  will  at  the  same  time  be 
more  adaptable  to  varying  conditions.  The  first  stage 
or  preparatory  heating  has  to  be  improved;  tiie  second 
or  reduction  has  to  be  duplicated,  if  possible;  and  the 
third  or  melting,  radically  changed. 

Departure  from  blast  furnace  lines. 

Such  an  arrangement  means  a  comi)lete  departure 
from  blast  furnace  lines,  inasmuch  as  the  two  final  pro- 
ducts demaiuled  are  so  fundamentally  different,  al- 
though so  near  in  their  generic  form.  This  necessity  has 
been  recorded  by  the  majority  of  exx^erimenters. 

By  adopting  a  proper  pre-heating  operation  under 
decided  oxidizing  influence,  we  have  the  necessary  im- 
provement of  the  first  stage  and  by  melting  with  modern 
agencies  under  special  atmosphere  and  out  of  contact 
with  any  fuel,  we  can  change  radically  the  third.  Then 
the  stages  first  and  third  can  be  satisfactorily  arranged 
in  the  right  direction  with  only  our  present  knowledge 
experience  and  approved  working  agencies. 

With  reference  now  to  the  second  stage,  how  and  with 
what  means  it  should  be  possible  to  effect,  under  the  new 
conditions,  a  positive  duplication  of  the  practical  results 
of  the  reduction  carried  out  in  the  blast  furnace,  is  what 
in  reality  constitutes  the  backbone  of  any  direct  steel 
proposition,  as  has  been  recognized  by  all  previous  in- 
vestigators. 

It  is  within  this  scope  that  tlie  pi'ol)|('iii  is  coiisidcM-ed 
here  in  this  unpretentious  essay,  and  a  i)cssible  solution 
suggested  wi'h  all  the  appearances  of  a  practical  realiza- 
tion, under  the  economic  conditions  required  to  place  the 
process  on  a  favorable  competitive  basis  witli  our  pre- 
sent methods  of  uumufactui-c. 

Solid  Carbon  versus  Gases  as  an  Effective  Reducer. 

Both  methods  of  carrying  out  the  reduction  liav(>  theii- 
lespective  partisans,  and  have  been  the  subject  of  many 
conti'over.sies  in  the  numerous  trials  and  experiments 
since  tlie  fir.st  attempts. 

"Without  discussing  and  (piest ioning  here  wliatevei' 
might  be  the  merits  and  advantage.9  of  the  employment 
of  solid  carbon  intimately  mixed  with  the  iron  ores,  it 
is  a  recognized  fact  that  the  complete  rednction  of  the 
ere  in  the  solid  state  with  only  the  agency  of  solid  car- 
bon in  order  to  obtain  a  solid  deoxidized  product,  is 
physically  impossible  owing  to  the  lack  of  adcfiuate  con- 
tact of  the  reducing  agent  with  the  inner  part  of  the 
grains  of  ore,  no  matter  what  is  the  degree  of  fineness  of 
the  grinding  and  the  homogeneity  of  the  mixture.  The 
practical  results  obtained  with  this  method  of  procedure 
are,  however,  due  to  the  beneficial  influence  or  action 
of  the  gases  evolved  in  the  operation.  Were  it  not  for 
that  help,  the  reduction  would  be  faultv  and  incom- 
idete.  If  the  gaseous  i>hase  takes  such  an  important  part 
in  the  most  critical  period  of  the  penetration  and  com- 
pletion of  the  reaction,  there  is  no  do-ibt  that  the  whole 
operation  can  be  carried  out  also  with  gases  alone,  pro- 
vided these  gaseous  reducers  are  placed  in  the  right  aiul 


necessary  conditions  to  do  thorough  work  as  is  the  case 
of  the  blast  furnace. 

The  present  investigation  belongs  to  the  cla.s.s  of  pro- 
cesses ba.sed  on  the  employment  of  gaseous  reducing 
agen's  alone,  without  contact  of  any  kind  between  .solid 
fuel  anfl  the  ore  charge,  eithei-  in  the  reduf?tion  or  the 
melting  operations. 

.  .    The  Reduction  Problem. 

Among  the  principal  causes  of  industrial  failure  in 
the  solution  of  the  direct  process  problehm,  are  two  that 
can  be  said  to  i'crm  the  main  obstacles  in  the  practical 
aiul  economical  realization  of  the  scheme,  namely : 

(1)  Deficiency  in  the  methods  of  generating  eco- 

nomically and  practically  a  Reducing  Gas, 
of  great  purity,  and  at  the  convenient  tem- 
perature, using  ordinary  and  low-grade  fuels. 

(2)  l)eficiency  in  the  methods  of  applying  a  cur- 

rent of  Reducing  Gases,  to  the  treatment  of 
the  iron  ores,  in  order  to  obtain  a  complete 
reduction,  with  the  minimum  volume  of 
gases. 

The  joint  .solution  of  these  two  points  is  necessary  in 
order  to  avoid  the  economical  and  technical  failures  of 
past  attempts,  because  the  same  unsatisfactory  results 
would  be  obtained  with  a  perfect  reducing  gas  and  an 
imperfect  application  as  also  with  the  use  of  an  im- 
perfect I  educing  gas  combined  with  a  perfect  applica- 
tion. 

It  can  therefore  be  said  that  the  necessity  of  solving 
bo'h  important  phases  of  the  operation  is  a  mo.st  desir- 
able one,  with  reference  to  the  generation  of  the  reducing 
gas,  but  with  regard  to  the  question  of  its  utilization,  it 
is  of  a  vital  importance.  Indeed,  both  objectives  have 
to  be  fulfilled,  if  a  direct  process  is  in-ended  to  take 
industrial  rank. 

The  Reducing-  Gases. 

A  reducing  ga.^  for  all  practical  purposes,  can  be 
considered  unsuitable  to  do  a  reductive  work,  when  its 
degree  of  saturation,  or  in  other  words,  when  the  ratio 
of  the  volume  of  the  oxidizing  elements  contained  in  *he 
gas,  to  tlhe  volume  of  the  oxidizing  pUcs  the  reducing 
elements,  is  equal  to  a  value  approaching  0.30;  that  is 
to  say  when  a  reducing  gas  emerges  from  a  reducing 
furnace,  after  a  reductive  ta.sk,  with  70  per  cent  of  its 
reductive  elements  intact  or  still  untouclied,  it  is  con- 
sidered in  good  practice  to  have  accomplished  a  perfect 
industrial  work  as  far  as  possible.  Blast  furnace  top 
gases  very  seldom  reach  these  figures,  being  as  an  aver- 
age of  a  value  between  0.20  and  0.28.  Cases  are  cited, 
in  some  reports  with  such  a  high  value  as  0.35,  but  these 
are  far  from  being  tlie  result  of  daily  practice,  and  are 
not  considered  for  a  single  moment  here  at  the  presen" 
time  as  a  base  for  further  calculations. 

It  can  be  easily  inferred  that  in  oi-der  to  have  the 
greater  utilization  of  a  given  volume  of  reducing  gas. 
its  degree  of  saturation  must  approach  as  near  as  ]ios- 
sible,  a  value  equal  to  0.00  when  entering  the  reducing 
furnace.  These  conditions,  however,  cannot  be  easily 
fulfilled  in  a  work  of  everyday  routine.  The  ordinary 
]u-oducer  gas,  has  a  degree  of  saturation  already  when 
leaving  the  producer,  between  0.11  and  0.26.  in  its  d:y 
analysis,  which  always  conveys  a  lower  value  than  the 
real  one.  on  account  of  appreciable  quantities  of  unde- 
composed  steam,  which  passes  away  with  the  gases. 

Another  important  phase  in  reduction  with  gases  is 
the  temperature  at  which  the  o])ei'ation  is  carried  out. 
At  a  low  temperature,  the  reductive  action  of  the  gases 
is  nil.  while  it  grows  as  the  heat  is  raised.  On  the  other 
hand,  the  same  thing  occurs  with  the  oxidizing  energv 
of  the  oxidizing  elements  contained  in  the  gases,  that% 
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to  say,  according  to  the  teluperature  tlie  oxidizing  ele- 
ments nentvalize  a  part  of  the  power  of  the  reducing 
ones,  the  action  being  more  and  more  encrjictic,  with 
the  inei-ease  of  the  temperature. 

Tlien,  for  every  degree  of  saturation,  there  is  a  max- 
iiiiiim  temperature  at  which  the  gas  can  be  applied  suc- 
cessfully to  do  reductive  work,  over  Avhich  the  oxidizing 
element^  should  be  more  powerful  than  the  reducing, 
and  final  oxidation  would  take  place. 

('(msequently  the  higher  the  saturation  degree  of  a 
gas,  before  entering  the  reducing  furnace,  the  lower  is 
the  temperature  at  which  it  can  be  applied,  and  vice- 
versa;  on  the  other  hand,  as  the  reducing  affinity  and 
velocity  of  reaction  increases  with  the  temperature  in  a 
somewhat  hyperbolic  curve,  the  employment  of  low  tem- 
l)eratures  as  a  consequence  of  high  saturation  degree, 
or  (ibundant  oxidizing  elements  in  the  gases,  means  not 
only  very  large  volumes  to  be  cix-culated  on  account  of 
its  I'iiemical  composi'.ion,  but  also  a  very  long  time  of 
treatment  due  to  its  temperatuie,  circumstances  which 
embody  a  costly  and  impracticable  method. 

Producer  gas,  although  satisfactory  for  general  in- 
dustrial purposes,  is  a  poor  reducer,  having  the  two  de- 
fects cited  above,  i.  c,  that  it  emerges  from  the  producer 
with  a  high  saturation  degree  and  besides  at  a  lower 
temperature  than  the  maximum  desirable  for  reduction 
corresponding  with  its  composition. 

Some  direct  proee.sses,  undertaking  the  reduction  with 
producer  gas,  employ  the  expedient  of  heating  up  the 
gases  before  its  entrj-  into  the  reducing  furnace,  and 
endeavor  by  this  method  to  increase  its  reducing  power. 
In  the  majority  of  cases  this  is  a  costly  expedient,  if 
not  a  prohibitive  one,  disregarding  other  defects. 

A  practically  complete  reduction  of  the  iron  ore,  on 
an  economic  base,  and  as  far  as  the  qualitj^  of  the  reduc- 
ing mediums  are  concerned,  can  be  effected  industrially 
only  by  the  use  of  pure  reducing  gases,  emerging  directly 
from  the  geneiating  agency  at  the  proper  high  temper- 
ature, in  order  to  enter  the  reducing  furnace  without  a 
prei)aratory  hea'.ing. 

It  is  well  known  there  are  great  difficulties  encounter- 
ed in  the  working  of  producers  tending  to  generate  gases 
containing  little  or  no  oxidizing  elements,  and  in  work- 
ing at  high  temperature;  iind  that  thei'e  is  needed  spec- 
ial if  not  selected  coals. 

Producers  working  with  coke,  and  hot  blast,  in  a  sim- 
ilar way  to  a  blast  furnace,  slagging  the  ashes,  have  been 
tried  for  other  industrial  uses  and  some  satisfactory  re- 
sults have  been  obtained ;  but  it  must  be  also  borne  in 
mind  that  sj^ecial  cokes  derived  from  special  coals,  in 
determined  ci' cumstaiices  and  locations,  cannot  be  con- 
sidered other  than  exceptional,  and  seldom  serve  the 
purpose  of  the  direct  pi-ocess,  namely,  the  possibility  of 
using  poor  cr  low-grade  fuels. 

The  present  methods  of  manufacturing  iron  and  steel 
have  confined  the  producing  centers  to  the  vicinity  of 
proper  coal ;  meanwhile  other  localities  and  centers,  to- 
day doimant.  contain  both  rich  iron  ore  deposits  and 
fuels  f)f  different  description  from  those  neces.sary  for 
iiur  blast  furnace  requii-ements,  some  of  them  rich  fuels, 
some  others  poor,  but  barred  today  for  the  smelting  of 
iron  ores. 

It  is  not  necessary  hei'e  to  review  the  different  types 
of  ordinary  gas  i)rf)ducers  that  are  successfully  work- 
ing in  many  industries  ami  satisfying  the  rofiuirement 
expected  from  that  class  of  apparatus  today.  All  of 
them  are  well  known,  and  although  their  heat  efficiency 
is  highly  acceptable  and  good  for  what  'hey  are  usually 
applied  to,  the  comjiosition  of  the  gas  generated  is  far 
r  nm  answering    satisfactorily  the  indispensai)le  condi- 


tions i'c<iuired  for  the  special  task  of  an  effective  and 
economic  application  to  the  reduction  of  iron  ores,  for 
the  reason  already  expressed.  For  these  same  reasons  it 
is  considered  utterly  impracticable  to  make  a  good  re- 
ducing gas  in  large  units  through  the  medium  of  present 
day  industrial  producers.  In  this  connection  a  method 
for  the  generation  of  reducing  gases,  which  it  is  believed 
would  solve  entirely  this  side  of  the  problem,  is  dealt 
Avith  later  in  detail  and  can  be  applied  with  advantage 
not  only  to  the  usual  coking  coals,  but  to  practically  any 
obtainable  fuel,  like  lignites,  peat  and  coal  mixtures,  oil, 
and  tar,  gasifying  them  into  fixed  or  permanent  gases, 
practically  Avithout  oxidizing  elements  and  cracking 
gases,  Avhieli  tend  to  decrease  its  reductive  properties. 

The  method  of  gasification  tends  to  a  practical  reali- 
zation of  large  units  to  cope  with  the  huge  production 
necessary  for  any  industrial  development  of  this  kind, 
if  this  latter  can  aspire  to  take  a  prominent  position 
amongst  our  already  well-developed  methods  of  steel 
manufacture. 

Gasification  or  Atomized  Fuels. 

Since  the  first  practical  application  of  burning  pow- 
dei  ed  coal,  many  attempts  and  processes  have  been  put 
foinvard  in  order  to  use  the  same  fuel  for  generation  of 
industrial  or  producer  gas.  However,  at  the  present 
moment,  so  far  as  the  knowledge  of  the  Avriter  is  con- 
cerned, none  of  the  trials  made  has  given  enough  satis- 
faction to  justify  its  adoption.  To  cite  only  those  re- 
ceiving more  or  less  public  report,  Gobbe,  in  Belgium ; 
De  Laval  in  SAveden,  Junquera  in  Spain,  Marccnnet  in 
France,  and  Allis- Chalmers  (Hirt  producer),  in  United 
States,  have  shown  that  the  resulting  gases  had  approx- 
imately the  heating  value  of  blast-furnace  top-gas,  con- 
taining a  high  percentage  of  CO,  and  partially  decom- 
posed hydrocarbons,  having  a  relatively  Ioav  calorific 
value  AA^hen  cooled,  and  keeping  a  great  part  of  the  orig- 
inal poAA^dered  coal  in  suspension  as  poAvdered  coke. 

The  methods  of  processes  put  forward  can  be  divided 
into  two  groups,  namely:  (a)  One-step  processes  and 
(&)  tAA'O-s^ep  processes. 

The  one-step  process  consist  in  introducing  a  current 
of  air  into  a  chamber  Avith  the  theoretical  quantity  of 
poAvdered  coal  to  form  producer  gas  by  incomplete  com- 
bustion. Thus  all  the  fuel  is  first  subjected  to  a  rapid 
distillation;  the  air  introduced  for  the  incomplete  com- 
bustion of  the  Avhole  fuel  is  generally  more  than  that 
necessary  for  the  complete  combustion  of  the  contained 
volatile  matter,  Avith  the  result  that  these  vola^iles  are 
the  first  to  burn.  A  small  amount  of  the  fixed  carbon 
also  is  consumed,  a  high  temperature  is  quickly  produced, 
and  the  remainder  of  the  fixed  carbon,  remaining  as 
poAvdered  coke,  reacts  Avith  the  products  of  eombus^on 
of  the  volatile  matters,  decomposing  the  CO.,  and  H  .O 
into  CO  and  H,  respectively. 

The  two-step  process  divides  the  operation  into  tAvo 
stages;  the  first  introduces  air  with  the  theoretical 
quantity  of  poAvdered  coal  for  pe-fect  combustion,  and 
then  ilntroduees  by  a  second  injection  the  theoretical 
quantity  of  poAvdered  coal  to  transform  the  produces  of 
combustion  into  fuel  gases.  Practical  inconveniences 
pi-event  the  tAvo-step  process  from  being  carried  out  in 
its  theoretical  entirety,  as  Avill  be  seen  afterward. 

Theoretically  the  same  amount  of  thcmic  Avork  has 
to  be  done  in  both  processes  to  treat  the  same  kind  of 
coal  and  to  arrive  at  the  same  end.  Only  slight  diffei-- 
ences  in  te)ni)eratures  Avill  result,  these  due  to  the  way 
in  which  operations  are  carried  out. 

In  both  processes  the  reactions  are  the  same  as  tho.se 
in  ordinary  gas  producers,  with  the  difference  that  par- 
tial distillation  of  the  coal  is  effected  in  the  cool  or  top 
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......  of  }i  coinmoii  gas    producer,  while    in  gasifyiug 

])owdered  coal  this  distillation  takes  place  in  zones  of 
high  temperature.  Tluis  dissociation  of  the  hydrocar- 
hons  is  more  c()ii)[)l(-te.  Provision  evidently  must  be 
made  foi-  this  important  difference. 

On  first  impression,  it  seems  that  neither  the  one- 
step  nor  the  two-step  process  is  distinctly  more  advanta- 
geous with  the  exception  perhaps  that  the  two-step 
])rocess,  although  with  the  slight  complication  of  a  se- 
cond fi'iel  injectioji  and  control,  makes  possible  the  em- 
ployment of' different  kind  of  fuels  for  the  first  injec- 
ticn  and  the  second.  A  second  injection  of  anthracite, 
coke  or  charcoal  may  be  made,  which  so  far  have  pre- 
sented great  difficulties  in  the  one-ste])  gasification. 

Both  processes  are  so  simple  as  to  be  considered  much 
more  handy,  compact  aiul  controllable  than  any  of  the 
ordinary  j)roducers  of  standard  type. 

Considering  the  great  advantage  to  be  gained  by 
treating  raw  materials  with  such  a  considerable  surface 
action,  it  seems  curious  enough  that  no  better  results 
have  been  obtained.  Thi.s  in  turn  suggests  that  some 
.theoietical  reascms  underlying  practicjal  requirements 
probablv  not  accounted  for  have  been  standing  in  the 
wav  of  "commercial  success.  The  very  presence  of  large 
(luantities  of  carbon  suspended  in  the  partly  decom- 
posed products  of  (combustion  making  up  the  final  ga.s 
evidently  shows  that  complete  reaction  between  carbon 
and  CO.,  and  H.^0  lias  not  taken  place,  either  due  to 
faulty  conditions*  of  temperature  or  pressure  or  a  lack 
in  time. 

A  gas  producer  working  with  atomized  fuels,  would  im- 
mediately answer  the  will  of  the  operatoi-,  would  be 
easy  of  control,  and  witli  the  modern  gas  recorders, 
thermocouples,  indicators,  automatic  change  of  stoves, 
etc.,  it  will  require  the  mininuim  of  personnel  and  at- 
tention. 

The  Reduction  of  the  Ore. 

Erperiments  on  the  reduction  of  iron  ores,  by  means 
of  carbon  monoxide,  and  also  hydrogen,  at  various  tem- 
peratures, have  been  carried  out  by  many  well  known 
authorities,  and  ap])arently  in  an  exhaustive  mannei-. 
The  experiments  of  Sir  Lowthian  Bell,  amongst  otlicrs, 
are  still  considered  as  classic  results  and  taken  as  exam- 
ples and  references  in  many  of  the  later  tests  by  otliei- 
ex]:)erimentei  s. 

Xotwith.standing,  in  neai'ly  all  the  experiments  pub- 
lished, as  far  as  the  knowledge  of  the  writer  is  con- 
cerned, no  special  mention  is  made  and  no  allowance  is 
I)rovided  except  incidentally  for  such  important  factors 
as  velocity,  pressure,  number  or  percentage  of  molecules 
of  gas  in  actual  contact  with  the  ore,  lineal  extension  of 
contact,  etc. 

The  purely  chemical  side  of  the  question  has  been 
dealt  with  in  hundreds  of  experiments;  eciuilibrium  de- 
termined, rela'ive  affinity  outlined;  but  tlie  jiurely 
pliysical  aspect,  the  influence  of  the  mere  nuiterial 
working  conditions,  with  reactions  so  strong  as  to  dis- 
tort the  real  meaning  of  the  chemical  pliase,  luis  not  been 
put  forward  in  a  clear  and  distinct  manner.  As  a  con- 
secpience  of  this,  the  resul's  of  so  numerous  and  detail- 
ed exi)eriments  can  only  show  abstract  figu-es,  which, 
althcugli  fundameiit;d,  are  iiicoini)h'te  and  lacking  in 
finality. 

If  a  blast  fui'iuu-e  were  today  an  al)solutely  unknown 
working  ageiu-y,  aiul  sucli  an  api)aratus  were  to  be  de- 
sijrned,  based  on  tlie  knowledge  W(>  have  of  laboratory 
e.\p(M-iments  on  the  rediu'tion  of  ores,  tlie  resul'ing  de- 
vice would  be  a  most  decided  failure.  Not  a  failure 
because  the  laboratory  lesults  are  wrong,  but  for  the 
reason  th;it  th(\v  do  not  show,  in  llieir  (lescri])ti(Ui  and 
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])ublished  reports,  the  exact  conditions  under  which 
those  experiments  have  taken  place.  The  application 
of  these  incomplete  data  from  laboratory  results,  on 
an  industrial  scale,  has  been  the  main  cause  of  all  the 
direct  process  failures. 

As  we  have  in  the  blast  furnace  a  practical  apparatus 
for  reduction — in  reality  the  only  reliable  one  we  pos- 
sess today — showing  .steady  and  unvarying  work  in  the 
performance  of  its  duty,  we  are  compelled  to  draw  cer- 
tain inferences  from  this  practical  example,  due  to  the 
lack  of  other  independent  information,  in  order  to  com- 
pare its  ])ractical  results  with  the  probable  ones  that 
should  be  obtained  in  the  direct  process.  The  only  way 
to  accomplish  this  end  is  to  reduce  the  conditions  of 
l)oth  to  a  common  mea.surement,  if  this  can  be  done  with 
two  such  different  processes. 

In  a  blast  furnace,  the  main  bulk  of  the  reduction  is 
carried  out  in  the  so-called  gas  reduction  zone,  between 
the  top  and  the  KKJOO  deg.  C.  zone.  Within  this  space, 
about  90  per  cent,  of  the  oxygen  of  the  ore  is  removed 
by  the  action  of  the  circulating  reducing  gases  alone, 
which  gases  are  generated  at  the  bottom  of  the  furnace, 
or  tuyere  zone.  In  reality  this  zone  does  not  represent 
exclusively  the  proper  gas  reduction  zone,  but  the  joint 
length  of  the  preparatory  or  pre-heating  and  the  gas 
1  eduction  zones,  as  practically  no  reduc'^ion  starts  be- 
fore te  hore  has  been  heated  up  to  at  least  3-50  to  400 
deg.  C. 

T/ie  iron  ore  eon.stitutes  abouti  25  per  cent,  to  28  per 
cent,  of  the  total  volume  of  the  charge ;  the  res' ,  of  from 
75  per  cent,  to  72  per  cent,  is  occupied  by  the  coke  and 
the  limestone  together. 

Cnder  these  conditions,  the  iron  ore  can  be  consider- 
ed as  floating  in  separate  lumi)s,  within  a  moving  mass 
of  coke  and  limestone  of  different  sizes  and  shapes  and 
is  surrounded  by  these  practically  inert  .solid  bodies, 
non-plastic  and  non-adhesive  in  character,  which  assist 
in  the  maintenance  of  a  free  passage  and  an  even  dis- 
tribution of  the  gaseous  current  upon  which  the  phe- 
nomena of  reduction  depend. 

The  pieces  of  ore  in  their  movement  towards  the 
bottom  of  tlie  furnace  are  subjected  under  most  favor- 
able conditions  to  the  reducing  effect  of  the  pas.sing 
gases,  presenting  their  downwaid  half  surfaces  to  the 
full  direct  action  of  the  ascending  gaseous  current.  The 
increa-sing  successive  diameters  of  the  furnace  in  that 
first  zone  and  also  the  unequal  movement  of  descent 
oblige  the  lumps  composing  the  charge  to  take  different 
alignments  or  groupings,  resulting  in  a  continuous 
change  in  the  position  of  their  axes.  This  movement 
gives  an  even  exposure  of  the  different  surfaces  to  the 
action  of  the  gases,  and  the  effect  can  be  considered  as 
unifoi-mly  felt  on  the  whole  surface  of  each  lump  of 
ore  during  its  passage  through  the  gas  reducing  zone. 

When  the  reduction  begins  in  a  lump  of  ore,  the  outer 
surface  is  first  attacked,  forming  a  film  of  .sponge  iron, 
and  the  following  reduction  work  is  upon  successive 
new  unexposed  surfaces  lying  underneath  the  already 
reduced  crust.  This  work  is  not  only  a  chemical  action 
but  is  also  a  physical  work,  requiring  the  penetration  of 
the  gaseous  current  through  the  porous  diaphragm  form- 
ed by  the  spongy  iron  previously  reduced. 

At  each  successive  step  the  reducing  gas  has  to  pene- 
trate through  thicker  and  thicker  layers  of  the  porous 
diajiliragm,  which  naUirally  increases  the  resistance  to 
the  ])as.sage  of  gas.  not  only  inwards  but  outwards.  When 
the  combined  resistances  to  free  passage  through  the  in- 
terstices of  the  charge  and  to  the  passage  through  the 
pores  of  the  diaphragh  is  very  marked,  the  reduction 
would  practically  .s'^op  at  a  certain  depth  of  diaphragm, 
and  the  lump  of  ore  would  be  reduced  completely  or  in- 
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STORIES  of  the  SEA 

AND  THE 

Grand  Bank  Fishermen 

by  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 

A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.  A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE  SHACK  LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON    BOOK    COMPANY,  Limited 

TORONTO,  ONT. 
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Information   

Is  the  life  blood  

Of  the  steel  industry   

And  your  technical  pages   

Are  the  best  source  of  new  ideas  .  . .  , 
Concerning  methods  and  machines  . 

For  improving  production  

Moreover   

There  are  only  two  ways   

To  get  this  valuable  material   

You  must  eit|ier  spend  a  day  a  week 
Reading  nineteen  publications  or.  .  .  . 

$6.00  a  year   

And  fifteen  minutes   

With  the  only  magazine  that   

Digests  informative  articles   

In  more  than  600   

Industrial  publications   

And  what's  more   

You  can  prove  it   

By  simply  sending  T  

Tihe  Coupon   


THE  INDUSTRIAL  DIGEST, 

25  West  45th  St.,  New  York,  N.  Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  as  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 


Name    Position. 


Firm 


Address   

City    Province 


T. 


•■|mi|)lfti'ly  ;iccoi(linfr  to  it.s  nia.ximuin  diameter.  The 
time  taken  to  reach  the  maximum  thickness  \h  then  a 
|iiT»hl('m  of  penetration. 

On  the  other  hand,  so  fur  back  a.s  in  1871,  Thoma.s 
Whitf'well,  the  inventor  of  the  well-known  heatinp 
stoves  in  England,  exj)f'rimoiiting  with  other  ends  in 
view,  with  different  })last  temperatures  and  different 
volumes  of  air  injeeterl  in  blast  furnaces,  confirmed  by 
practical  experiments  the  fact  alreadv  ob.serv-ed  by 
others  that  within  relatively  wide  limits  "The  increase 
m  production  was  diiectly  in  proportion  to  the  increase 
111  tlie  amount  of  blast  thrown  into  the  furnace..."  or 
in  other  words,  to  accelerate  the  time  taken  for  reduc- 
tion IS  nothing  more  than  a  problem  of  bringing  more 
volume  of  gases  into  contact  with  the  ore  in  the  unit  of 
time,  bnt  of  course,  without  exceeding  the  economical 
limits  of  gas  circulation  per  unit  of  charge  reduced  ac- 
cording to  the  geiicnil  diinension  of  the  furnace. 
Two  Elementary  Laws. 

Tliese  two  important  points  closely  correlated  one  to 
another,  are  the  ones  upon  which  hinge  the  whole  re- 
•  liiction  problem  and  can  be  summarized  in  the  two 
following  elementary  laws: 

(1)  That  in  reactions  between  solid  and  gaseous 
materials,  the  rate  of  reaction,  within  certain  prac- 
tical limits,  and  assuming  an  even  composition  and 
temperature  is,  at  any  moment,  directly  propor- 
tional to  the  velocity,  with  wdiich  the  gas  impinges 
and  is  removed. 

(2)  That  in  cases  where  the  surface  action  is  es- 
sentially modified  by  the  interposition  of  a  porous 
diaphragm,  the  velocity  of  rei)lacement  of  the  gas 
molecules  able  to  reach  the  new  unattacked  surfaces 
IS  at  any  moment,  a  direct  function  of  the  Law  of 
Penetration. 

Continuous  Melting  of  Sponge  in  Primary  Electric 
Melter. 

Electric  furnaces  are  not  considered  unanimouslv  hv 
iron  metal lurgi.sts  as  the  most  economical  and  practical 
agency  for  melting  opera' ion.s.  The  good  results  ob- 
tained by  some  users  are  not  confirmed  bv  other  less 
lortuiiate  operators.  The  final  results  are  alwavs  shown 
and  used  in  a:  gument,  but  the  causes  of  economic  fail- 
ure, are  not  often  stated,  and  less  often  corrected  In 
every  existing  ])rocess,  there  are  unavoidable  losses  to- 
gether with  avoidable  ones,  which  are  not  alwavs'  aii- 
parent  1o  casual  observer.  The  electric  furnace  melt- 
ing operation  has  relatively  few  items  to  deal  with— 
.power,  repairs  and  electrodes.  We  have  todav  reached 
nearly  a  standard  type  of  furnace  with  what  appears  at 
tirst  sight,  slight  variations  in  i^s  mechanical  details 
l)ut  notwithstanding  this,  big  differences  exist  between 
operations  carried  out  in  two  works,  under  similar  con- 
ditions. 

To  cite  a  ])ractical  example,  in  a  paper  read  bv  R  (j 
Mercer,  m  London,  May  8,  191!),  at  the  meeting  of  the 
hlectrical    Engineers  of    England,  entitled  "Electric 
iMiriiaces  m  the  I'nited  Kingdom,  1918'-  and  based  on 
otticial  data  collected  by  the  Ministrv  of  Munitions  it  is 
cited  tliat  while  the  actual    consumption    of  "ranhite 
electrodes  was,  with    a  certain  make    of  funmce  6 
pounds  per  ton  of  steel  in  the  ladle,  starting  with 'cold 
materials,  and  a  jiower  consiuuption  of  890  KWH  as  an 
average  for  a  full  period  of  over  five  and  a  half  months 
the  nearest  approach  by  another  well-known  make  was 
1.5  pounds  with  economizers,  and  the  general  averaf^e 
consumption,  under  what    was  considered  fair  eoncfi 
tions,  was  nearly  W  pounds,  without  economiyers  The 
existence  of  such  remarkable  differences  in  a  kiunVn  art 
indicates  that  there  is  S(miething  wroiiir  snniewheiv 
which  must  bo  corrected. 
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Index  to  Mill.  Supplies 


This  Directory  is  published  in  J  e  interes::=  ^:  our  readers.  Buyers  who  are  unable  to  find  out  what  they  desire  arc 
invited  to  communicate  with  tlie  publishers  of  this  .^ournai.  who  in  all  probability,  will  be  able  to  give  the  5es)re<' 
information. 


Out. 


Accumulators,  Hydraulic; 

Siiiai  t-'I'iirtier    M;\<'l)iiie  Co..  Hairiillon, 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
A.ir  CompresBors: 

It.  T.  Gilman  &  Co.,  Montreal. 
Aluminum: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 
Ang'le  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

.Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

.steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

Axles,  Car: 

Nova  Scotia  Steel  &  Coal  (";o..  r.,imiled.  New  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  Iiocomotive: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  Ne'iv  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

B  trrel  Stock  (Black  Steel  Sheets) : 

Seneca  Tioii  f!r  Steel  Co..  Riiffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Montreal. 

Burs,  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian   Western  Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Ferguson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton.  Ont. 

Beals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co..  Limited,  New  Glasgow,  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S.  . 
Nova  Scotia  Steel  A  Coal  Co..  I/imlted.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nov;i  .Scolin  .Sleet  *  Coal  Co..  Limited.  New  Glasgow.  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting-,  Bnbber: 

Duiilop  'I'iie  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Otil. 
Benzol: 

Dominion  Iron  &  Steel  Coy..  T..td.,  Sydney,  N.  S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyde  *  .Soii.<<.  IVIontreal,  Que 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto. 
Toronto  Iron  Worlt.^s,  Toronto,  Ont. 

Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  lion  &  Steel  Co..  Buffalo.  N.Y. 
Leslie  &  Co.,  Ltd..  A.  C,  Montreal,  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Sta.  Marie. 
Dominion    Foundries  &   Steel,    Ltd.,   Hamilton,  Oni 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling  Engine  Works,  Winnipeg,  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 


Bolts: 

Baines  &  Peckover.  Toronto,  Ont. 
-Steel  Co.  of  Canuda.  Ha..illton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co.,  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bi-ass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Onl. 

Brick-insnlatin^ : 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridg-es: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Building's,  lUetal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 

Carriers : 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 

Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  OM 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto. 
Hyde  &  Sons,  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Casting's,  Alnminam:  * 

Wentworth  Mfg.   Co.,  Limited,   Hamilton,  Ont. 

Casting's,  Brass: 

Wentworth   Mfg.  Co.,  Limited,  Hamilton,  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth  Mfg.  Co.,  Limited,  Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Donynlon  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Electrical  Fittings  &  Foundry,  Ltd.,  Toronto,  ('nt. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Kickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co.,  Hamilton,  Ont. 
Joliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  Toro/i 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Slalleable; 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Maiie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel,  Ltd..  Hamilton,  On'. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marl*. 

Cement,  High  Temperature; 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd.,  Toronto.  Ont. 
Milton  Hersey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  Ziathe  and  Borlntr  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla,  Ohio,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 


Bolts,  XAil'way: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow.  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Concrete  Hardener  and  Waterproofer: 

Beverldge   Supply   Company,  Limited, 


Montreal. 


Bolts,  Hats,  Rivets: 

Canadian    Tube    &    Iron    Co.    Ltd.  Montreal 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 


Consulting  Engrlne«rs: 

W.  E.  Moore  &  Co.,  Ltd.,  Pittsburg,  P» 
W.  S.  Tyler  Co..  Cleveland 


IRON   AND  STEEL   OF  CANADA 


February,  1922. 


In  a  .second  i)aiip:-  read  at  tlic  same  meeting,  another 
(listin<ruisliod  pnpiiHHT  pid)li.sliod  tlie  f-anses  of  elcctrnde 
wastc'imd  the  rosnlts  ol)lain(Ml  hy  liim  in  his  experi- 
nicn's  affiT  lon^r  trials  with  larpre-sized  furnaces,  lie 
final  I V  found  tliat  from  (K)  per  cent  to  75  per  cent  of  the 
clectroile  consumption  was  due  to  its  exterior  combus- 
tion, inside  and  outside  of  the  furnace,  caused  by  in- 
duced air  currents,  coming  from  charging  doors  and 
si)outs  and  hoiking  afterwards  through  the  roof,  around 
the  elec'nxU'  glands.  The  adoption  of  an  air-tight  econ- 
omizer, after  various  attempts,  resulted  in  tlie  consumf)- 
tion  being  maintained  at  the  low  figure  already  cited, 
wliidi  corresponds  to  less  thari  7..')  pounds  of  graphite 
electrodes  per  1000  KWH. 

On  the  other  haiul  the  fact  of  consuming  more  elec- 
trodes does  net  mean  merely  the  exjienses  corresponding 
to  a  few  more  pounds  of  graphite.  The  hot  gases  leav- 
ing take  lu'at  from  the  furnace,  requiring  more  current, 
which  has  to  pass  through  thinner  electrodes  with 
greater  resistance,  meaning  still  more  power.  The  time 
of  treatment  is  also  affected,  and  the  cost  per  unit  in- 
creased, while  tlie  lining  is  apt  to  suffer  more  from  sud- 
den contractions  aiul  exi)ansions,  producing  cracks  and 
internal  corrosion,  tlius  increasing  tlie  maintenance  char- 
ges. Therefore  a  simple  statement  that  a  certain  elec- 
tric furnace  consumes  more  or  less  elec+rodes  of  the  same 
kind  than  another  furnace,  disregards  entirely  other 
important  items  entering  into  the  consideration. 

Tlie  operator  of  one  furnace  has  his  reasons  for  being 
satisfied  and  for  praising  electric-melting  generally, 
while  the  user  of  another  is  displeased  and  will  con- 
demn it,  with  apparently  good  reasons,  convinced  that 
he  is  riglit.  Personal  exped  ience  and  views  contradict 
ol)serve(l  facts  and  fundamental  reasons,  and  this  ex- 
])lains  tlie  diversity  of  opinitm  that  we  hear.  Therefore, 
without  going  into  details,  it  is  not  possible  to  present 
'he  (piestion  at  issue  at  its  i-eal  face  value. 

With  best  practical  conditions  for  a  good  and  inten- 
sive reductive  work,  the  sponge  iron  has  to  be  deli- 
vered by  the  reducing  furnace  at  aliout  950  to  1000  C. 
This  tempe'atiire  represents  already  about  50  per  cent, 
of  the  total  hea*  necessary  for  its  melting  and  overlieat- 
ing  to  1500  C.  wliich  applies  also  to  the  gangue  and 
flux  which  may  be  added  to  form  a  suitable  slag.  That 
there  is  a  great  advantage  in  proceeding  immediately 
with  its  melting  is  at  once  apparent.  On  the  other 
hand,  the  spongy  iron  is  extremely  exidable  at  this  tem- 
jierature,  and  its  introduction  in  a  furnace  w'here  an 
oxidizing  atmosphere  is  prevalent,  as  for  instance,  fur- 
naces of  the  open  hearth  type  would  lead  to  great  metal 
lo.sses,  imperilling  the  economic  advantages  gained  in 
previous  steps.  T'^nder  these  circumstances,  the  employ- 
ment of  electric  heat  appears  to  be  better  justified,  as 
jio  sensible  oxidation  would  take  place. 

The  Product.. 

Finally,  with  regard  to  the  characteristics  and  quality 
of  the  final  product  obtained  by  melting  sponge  iron, 
the  matter  has  been  discussed  at  large  by  authorities  on 
previous  occasions.  It  will  he  interesting,  however,  to 
mention  briefly  the  action  of  sulphur  and  i)hos])horus 
in  the  i)i'ocess  of  smelting.  The  suphur  in  the  iron  qrc 
can  be  jn-actically  climated  in  the  oxidizing  preheat- 
ing oiJeraHon,  while  the  sulphur  in  the  fuel  should  be 
converted  at  the  high  temperature  into  sulpliur  dioxide 
whose  partial  pressure  during  the  reduction  of  the  ore 
will  l)e  too  low  for  dissociation  at  the  temi)erature  at 
whicii  the  reduction  works. 

The  phosjvioi-ic  acid,  generally  present  in  the  ores 
in  the  form  of  calcium  phosphate,  is  neither  dissociated 
nor  reduced  by  the  reducing  gases  at  any  temperature. 


It  should  pa.ss  unchanged  to  the  primary  melter,  where 
the  necessary  conditions  for  the  phosphorization  of  the 
metal  do  not  exis\  or  can  be  prevented. 

The  metal  from  the  primary  melting,  even  under  the 
mo.s-t  unfavorable  assumptions,  woidd  require  the  mini- 
mum of  refining  for  a  high  clas.H  finished  steel. 


MONTREAL  AND  CANADIAN  COAL. 

The  following,  from  the  City  Fathers  of  ^Montreal, 
sliows  a  commendable  interest  in  a  Canadian  industrj*. 
As  the  Montreal  district  is  once  more  being  served  by 
coal  from  Nova  Scotia  to  a  larg^  extent,  as  was  the 
case  before  war  conditions  intervened,  Montrealers 
can  speak  Avith  conviction  and  with  authority  on  such 
a  matter. 

"If  Canadian  coal  mines  were  operated  more  inten- 
sively the  Canadian  people  would  l)enefit  by  a  reduc- 
tion in  the  cost  of  that  fuel,  and  the  Canadian  laborer 
Avould  benefit  by  having  more  work  to  do,  according 
to  a  resolution  adopted  by  the  City  Council  yesterday 
The  motion  further  suggested  that  the  attention  of  the 
Federal  authorities  be  again  called  t-o  this  important 
matter. 

■'It  was  accordingly  proposed  by  Aid.  Elie,  and  re- 
solved as  follows: 

Wbereas  a  very  large  proportion  of  the  coal  con- 
sumed in  Canada  is  imported  from  the  United  States; 

Whereas,ownng  to  the  duties  levied  on  coal,  to  the 
high  rate  of  exchange  on  our  currency  in  the  United 
States,  to  the  increase  in  the  cost  of  labor  and  to  the 
heavy  freight  charges,  this  fuel  now  costs  more  than 
a  fcAv  years  ago  ; 

Whereas  the  operation  of  coal  mines  in  Canada 
Avould  have  the  beneficial  effect  of  reducing  the  price 
of  coal,  of  providing  employment  for  the  Canadian 
workmen  at  a  time  v/hen  many  of  them  are  out  of 
work,  of  promoting  the  operation  of  Canadian  rail- 
ways and  of  keeping  in  the  country  the  large  sums  of 
money  expended  for  the  purchase  of  coal ; 

That,  for  the  reasons  above  set  forth,  this  Council 
recpiests,  as  it  already  did  on  the  18th  of  March,  1920 
the  federal  authorities  to  further,  by  all  po.ssible 
means,  the  intensive  operation  of  Canadian  coal 
mines. 

"In  reply  to  a  question  by  Aid.  Quintal,  the  mover 
of  the  motion  said  the  F'ederal  authorities  had  alread.v 
brought  about  an  improved  state  of  affairs  since  the 
adoption  of  the  motion  in  1920.  Last  year  several 
tliousand  tons  of  New  Brunswick  coal  were  brought  to 
Montreal,  and  instructions  had  been  given  that  Cana- 
dian coal  be  used  in  heating  government  buildings 
during  the  current  winter." 


IRON  AND  STEEL  INDUSTRY 
FOR  SOUTH  AFRICA. 

The  establishment  of  an  iron  and  steel  industry  in 
South  Africa  is  luuler  contemplation,  according  to  a 
report  received  from  the  U.S.  trade  commissioner  in 
Johannesburg.  The  Union  possesses  large  resources  of 
high  grade  iron  ores,  but  the  development  of  the  in- 
dustry has  been  hampered  because  lack  of  a  supply  of 
coking  coal  iji  commercial  quantities  rendered  the  erec- 
tion of  blast  furnaces  for  the  manufacture  of  pig  iron 
impracticable.  The  invention  of  a  new  process  has 
now  obviated  this  difficulty.  Experts  who  made  a  re- 
cent survey  estimated  that  pig  iron  can  be  produced 
at  a  cost  of  17s.  6d.  per  ton. 
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I  EDITORIAL-:-  I 


WHERE  Ah'E  THE  LEADERS? 

Canada's  iron  ore  problem  is  ever  with  us.  Even  the 
general  public  seems  to  be  awaking  slowly  to  the  fact 
tliat  theie  is  sometlung  undignified  and  economiciilly 
inisdiuui  ill  our  i)resent  complete  dependence  upon  out- 
side soiirces  of  supply.  Still,  this  conviction  is  not  yet 
general  cuougli  to  force  upon  our  political  leaders  de- 
i-isive  action  in  t\w  matter.  Indeed,  it  is  doubtful 
wlicthei-  tlic  soluficii  of  tlic  i)rol)lcm  rests  maiidy  upon 
govci-nmental  action. 

Our  legislators  are  unable  to  act  in  the  matter  be- 
cause they  lack  a  mandate  from  the  public.  Those  that 
are  selfishly  interested  aie  uimble  to  act  effectively  for 
a  different  reason.  Their  counsel  is  divided — in  fact 
they  have  no  common  council.  Each  goes  his  own  way, 
irrespective  of  the  rest,  with  an  eye  more  for  his  spe- 
cial and  immediate  interests  than  for  the  general  and 
final  good  of  the  iron  industry.  Thus  one  group  want 
a  bonus  on  iron  ore;  and  though  they  deserve  such  help, 
cannot  get  the  moial  .support  of  the  industry  as  a 
whole,  and  have  not  the  means  themselves  of  convincing 
the  public.  Another  group,,  not  actively  interested  in 
Canadian  ore,  are  mainly  concerned  in  preserving  a 
sufficiently  high  tariff  tu  permit  a  profit  on  Can- 
adian iron  made  from  American  raw  materials.  The 
third  group,  down  by  the  sea,  are  ready  to  meet  inter- 
national competition,  provided  tlieir  conditions  of  oper- 
ation are  not  unduly  iiampered  by  artificial  restrictions. 
Fortunate  in  their  natural  resources,  they  do  not  heed 
the  cries  of  their  less  fortunate  brothers  inland.  Then 
there  is  a  miscellaneous  crowd  of  others  interested — 
owners  of  coal  and  iron  mines,  actual  and  potential ; 
owners  of  water  powers;  national  economists:  inventors 
of  processes  for  steel  and  iron  production,  and  so  on. 

It  has  been  stated  and  generally  accepted  as  a  fact 
that  our  iron  ore  problem  is  a  national  one,  well  worthy 
of  the  jiation's  serious  attention.  The  reasons  ;irc  so  ob- 
vious that  they  need  not  be  re-stated  licrc  How  can 
the  force  of  public  opinion,  and  the  full  effect  of  na- 
tional effort  be  brought  to  bear  on  the  [)roblcm?  Cer- 
tainly not  by  -the  efforts  of  the  individual  companies 
and  individuals  concerned.  These  efforts  will  be  of 
little  ayail,  as  tliey  are  bound  to  be  in  diverse  directions. 
Tf  tiiey  are  to  have  any  effect,  they  must  be  all  in  tiie 
one  direction.  At  present  llie  public  liears  one  slory 
from  the  east,  and  a  different  sloiy  from  the  west. 
Little  differences  are  aired  in  public.  Tiierc  is  no  un- 
animity, and  no  common  policy.  A  proviiu-ial  outlook 
ha.s  obscured  the  national  a.spects  of  tlie  case,  and  we 
drift,  along,  we  know  not  wliillier. 


Our  steel  and  iron  industry  is  a  large  factor  in  our 
industrial  system;  in  fact  it  i.s  tlie  laigest  single  factor 
of  all.  Its  voice  is,  no  doubt,  heard  indirectly  through 
tihe  medium  of  tihe  Canadian  Manufacturers'  Association, 
modified  by  and  attuned  to  the  voices  of  a  hundred 
other  industries,  any  of  them  less  important  than  itself, 
and  many  of  them  subsidiary  to  itself.  This  association 
provides,  no  doubt,  a  means  to  certain  ends  desired  by 
the  iron  and  steel  producers.  But  in  our  opinion,  its 
chief  use  at  present  is  to  point  out  an  oppoitunity  of 
which  advantage  has  not  .yet  been  taken,  and  to  provide 
an  object-lesson  much  needed  by  the  leaders  of  our 
iron  and  steel  industry. 

The  Canadian  Manufacturers'  Association  holds  in 
sj^mpathetic  union  and  co-operation  men  with  such  di- 
verse interests  as  automobiles  and  asbestos,  carriages  and 
confectionery,  guns  and  gramophones,  pork  packing  and 
perfumes.  A  common  interest  keeps  them  united,  and 
the  differences  of  opinion  that  must  continually  arise 
are  composed  well  out  of  sight  of  the  public.  So  power- 
ful has  this  united  body  of  heterogeneous  mertals  be- 
come, that  quite  fanciful  attributes  are  commonly  as- 
cribed to  it. 

When  the  Canadian  Manufacturers'  Association,  with 
such  a  diversity  of  individual  interests,  can  find  suffi- 
cient common  interest  to  hold  its  members  together  so 
firinly,  and  to  accomplish  so  much  as  it  does  in  their 
interest,  there  is  no  shadow  of  a  doiibt  t^iat  the  iron 
and  steel  men  of  Canada  are  warranted  in  a  belief  that 
their  common  aims  would  be  served  by  an  Iron  and 
Steel  Trade  Association,  and  that  their  differences 
would  sink  into  insignificance.  Let  them  discard  the 
present  parochial  points  of  view,  and  the  ends  attain- 
able by  co-operation  will  come  clearly  into  perspective. 
Let  them  adopt  a  national  point  of  view,  and  the  value 
to  Canada  of  their  co-operation  will  stimulate  tliem  to 
effoit  that  will  ensure  progress  and  success. 

We  are  confident  that  there  are  men  of  vision  and 
sound  iirinciple  among  our  iron-masters.  Let  them  as- 
sume the  leaderships  where  leaders  are  now  lacking, 
and  build  up  an  iron  industry  worthy  of  our  country. 

TirREATENED  COAL  STRIKES. 

The  production  of  iron  depends  essentially  upon  the 
production  of  bituminous  coal;  iience  the  I'eaders  of 
"Iron  and  Steel  of  Canada"  will  have  followed  with 
interest  and  concern  the  progress  of  negotiations  between 
operators  and  miners  in  the  fields  that  suj)p]y  Can- 
adian furnaces  nnd  mills. 
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It  li;is  been  asserted  l).y  soine  and  denied  hy  others 
that,  tlie  American  eontinent  can  afford  to  ignore  trans- 
Atlantic  affairs.  It  would  seem  that  tiie  coal  miners  of 
the  continent  aie  divided  in  their  opinions  on  this  point. 
The  coal  strike  of  last  summer  in  Britain  was  a  test  of 
.strength  between  the  general  public  and  the  organized 
miners,  the  mine  owners  being  merely  non-essential  in- 
termediaries in  the  dispute.  Tlic  nuners  returned  to 
^'ork  in  mines  still  privately  owned,  but  with  enough 
concessions  to  salve  their  pride.  They  are  now,  uiulcr 
pressure  of  necessity,  doing  each  a  full  day's  work,  and 
.Britain  alone  of  coal  producers  has  an  e.\j)ort  trade  that 
is  mounting  by  leaps  and  bounds. 

The  miners  of  Nova  Scotia  have  profited  by  tlie 
lesson  taught  in  Britain.  They  have  naturally  objected 
to  the  reduction  of  their  wages  from  war-time  levels, 
and  have  used  every  legitimate  means  at  their  command 
to  prevent  it.  But  the  force  of  circum.statices  has  been 
too  strong  for  them.  The  coal  companies  have  had  to 
meet  the  falling  prices  set  by  their  competitors  in  the 
United  States.  This  has  meant  either  lowering  their 
costs  or  closing  their  mines,  sincie  their  profits  have  never 
been  unreasonably  high,  and  will  now  stand  little,  if 
any,  reduction.  The  final  result  of  repeated  conferences 
between  operators  and  miners  has  been  a  compromise 
that  is  much  to  the  credit  of  both.  The  miners'  rei)re- 
sentatives,  (and  through  them,  we  trust,  the  miners 
themselves)  have  consented  to  a  i-eduction  of  wages  tluit 
are  obviously  not  warranted  under  present  conditions. 
The  owners  have  agreed  to  wages  tliat  are  considci  ably 
in  advance  of  those  prevailing  in  1!)14,  and  indeed  in 
Advance  of  those  officially  awarded  by  the  i-cceiil  ar- 
bitration board,  but  still  will  allow  them  to  operal(>  at 
a  profit.  Thus  the  i)roduction  of  coal,  profitable  to 
miners  and  owners  alike,  continues,  and  there  is  avoided 
the  disaster  of  closed  mines,  which  would  be  serious 
enough  for  operators,  but  still  more  serious  for  the 
miners. 

Unlike  Nova  Scotia,  Allierta  is  much  closer  to  India- 
napolis than  it  is  to  London.  Thus  it  is  not  altogether 
unnatural  that  the  spirit  and  conclusions  of  the  United 
Mine  Workers  headquartci's  should  carry  more  weight 
in  our  western  coal  field  than  does  the  expeiience  of 
the  British  miners.  It  seems  i)robable,  at  this  date,  that 
the  Union  miners  of  both  tlie  United  States  anil  west- 
ern Canada  will  go  on  strike  on  April  1st.  What  can 
be  gained  by  this,  heaven  only  knows.  What  will  be 
lost,  is  plain  for  everyone  to  see.  If  there  were  some 
fundamental  principle  at  stake,  as  during  the  .strike  in 
Britain,  one  could  understand  the  position  better;  but 
John  T.  Lewis  has  formidated  no  such  programme  as 
the  "nationalising"  of  mines  upon  whicli  the  Britisli 
leaders  staked  their  reputations.  The  point  in  dispute 
is  apparently  wages  alone,  and  tliat  is  a  mattei-  for  fair- 
minded  discussion,  and  if  need  be,  arbitration. 

Wliere  the  production  of  an  es.sential  commodity  like 
coal  is  concerned,  a  general  strike  is  essentially  an  ap- 
peal to  public  opinion.    In  Britain  last  sununer  it  was 


lack  of  siip|)(iit  triiin  the  public,  not  ;jny  action  of  the 
mine-owners,  that  Ncnt  tlie  ininerN  iunk  to  work.  True, 
the  owners  made  coni  essions  to  the  miners,  but  no  more 
than  was  due  them,  and  most  of  it  "qui  pro  quo''  at 
that.  The  public  minrl  on  this  continent  is  not  ^>  well 
known  for  shrewdness  and  fairness  as  is  the  British. 
lUit  we  are  confident  that  if  an  appeal  to  the  public  is 
made  by  means  f>f  a  stiikc  on  April  1st.  the  public  will 
finally  come  to  a  judicial  decision,  and  the  blame  for 
an  international  calamity  will  be  put  on  the  shoulders 
where  it  belongs. 


SCIENTIFIC  RE  SEA  RCII. 

The  Advisory  Research  Council  at  Ottawa  has  just 
is.sued  a  brochure  of  twenty  [lages  entitled  "Research 
and  the  Problems  of  Unemployment,  Business  Depres- 
sion and  National  Finance  in  C'anada."*  The  title  sug- 
gests something  compendious;  but  the  twenty  pages  are 
brief  and  to  the  point,  as  befits  a  dissertation  on  scien- 
tific facts,  intended  for  wide-spread  and  |)opidar  dis- 
tribution. "We  wish  to  outline  here  the  history  of  the 
movement  of  which  this  bulletin  forms  a  part. 

Three  years  ago  there  was  first  presented  in  public 
by  the  advisory  Research  Council  a  proposal  for  the 
establishment  of  a  National  Research  Institute  at  Ot- 
tawa. This  met  with  a  storm  of  opposition.  Universi- 
ties feared  their  prerogatives  ( and  funds)  might  be 
curtailed.  Students  of  public  administration  foresaw 
a  further  waste  of  public  resources  in  yet  another  gov- 
ernment department.  Misanthropes  saw  our  once-vig- 
orous researchers  waxing  fat  on  soft  goveniment  jobs, 
with  initiative  gone  and  progress  long  forgotten.  Ilon- 
j'st  fears  were  added  to  vague  feelings  of  distrust  and 
(it  was  whispered)  even  personal  envy  and  private 
spite,  to  bring  the  project  into  a  disrepute  that  was 
widespread  among  the  technical  and  general  public. 

The  gentlemeii  who  had  formidated  the  idea  refused 
to  be  intimidated,  or  even  gravely  concerned  by  the 
coldness  with  which  their  proposal  was  received.  The.v 
had  studied  long  and  hard  before  reaching  their  con- 
elusion,  and  were  prepared  to  stick  by  it.  They  pro- 
bably realized  at  this  time  that  their  seed  had  been 
sowed  on  ground  they  had  failed  to  till  sufficiently; 
still  they  were  ready  to  prepare  the  ground  further 
and  sow  again,  before  despairing  of  a  crop.  Incident- 
ally it  may  be  remarked  that  few  among  our  men  of 
science  realize  how  formidable  and  intricate  a  ^task  is 
public  propaganda,  until  enlightened  by  some  such  ex- 
pei'ience  as  this. 

Fortunately,  the  innate  persistence  of  the  researcher 
is  shared  by  the  members  of  our  Advisory  Research 
Council.  They  have  set  out  to  educate  the  public  to 
the  need  of  research  on  a  national  scale  and  for  na- 
tional objects,  and  to  convince  it  of  the  soundness  of 

the  scheme  they  have  proposed-  Most  of.  if  not  all. 
our  universities  are  now  satisfied  that  the  National 

Research  Institute  will  not  duplicate  their  work;  nor 
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will  it  uiidertako  research  that  should  more  properly 
be  eoiiducted  within  college  walls.  Our  mauufacturers 
now  understand  more  clearly  the  ser\dce  the  Institute 
will  be  able  to  render  them.  It  has  been  pointed  out, 
loo,  that  the  researcher  seems  to  have  a  kind 
of  auto-inoculation  against  the  energy-destroying 
diseases  that  usually  attack  government  employees. 
The  progress  of  this  propaganda  is  well  marked  by 
the  support  given  by  the  Commons  in  Ottawa  during 
the  last  session,  to  the  bill  to  create  a  Research  Ins- 
titute. Possibly  it  is  fortunate  that  the  Senate  threw 
out  the  bill.  It  seems  as  if  our  House  of  Commons  had, 
for  once,  preceded  the  public  in  its  support  of  a  pro- 
gressive measure;  now  the  public  may  have  time  to 
catch  up. 

It  says  much  for  the  soundness  of  judgment  and 
forbearance  of  the  Advisory  Research  Council  that 
they  have  refused  to  use  the  $100,000.00  voted  them 
last  autuimi  in  the  face  of  the  ill-timed  and  short- 
sighted economy  of  the  Senate's  veto.  AjS'  an  expres- 
sion of  the  Commons'  faith  in  the  judgment  of  their 
scientist  advisers,  this  was  acceptable ;  but  as  the  means 
(if  erecting  and  equipping  a  Research  Institute,  it  was 
hardly  adequate.  The  vote  might  easily  have  been  con- 
sidered an  earnest  of  more  to  come,  and  it  would  have 
been  quite  permissible  to  proceed  with  the  establish- 
ment of  the  Institute  on  this  basis.  Wiser  and  more 
far-sighted  counsel  prevailed,  and  the  education  of  the 
public  proceeds  apace,  by  means  of  public  addresses, 
])ress  notices,  and  now  the  present  pamphlet. 

The  discussion  and  controversy  of  the  past  three 
years  have  no  doubt  modified  somewhat  the  original 
ideas  of  the  sponsors  of  the  National  Research  Ins- 
titute. This  is  salutary,  and  indeed  necessary.  "We 
hope  that  the  present  legislature  will  see  to  it  that  a 
new  bill  is  presented  and  passed,  to  found  and  main- 
tain what  has  now  been  satisfactorily  demonstrated 
to  be  a  national  economy  and  a  national  necessity. 


EDITORIAL  AOTES. 

())tlario's  frov  Ore  Deposits. 

Ml'.  Kla.hcrty's  paper  in  this  issue  is  the  result  of  a 
personal  experience  in  tlie  locating,  exploring  and  de- 
veloping nf  iron  are  deposits  throughout  Ontario  such 
a.s  it  can  .seldom  fall  to  the  lot  of  one  man  to  accomplish. 
Xo  one  has  had  a  better  chance  than  he  to  observe  the 
facts  of  Nature  involved,  and  his  conclusions  are  well 
worth  attention.  The  reserves  of  iron  ore  that  he 
enumerates  present  a  sum-tntal  that  shmild.  ami  tmist. 
.stimulate  effort  tnwanl  tln'ir  utili/at  ion. 

Oil  niie  jioiiil  we  he;:  to  iliffer  fi-niii  .Mr.  l-'laherty.  W'c 
wish  to  point  out  that  the  small  amount  of  (liaiiioml- 
(Irilling  done  in  Ontario  as  eompared  wilh  the  ir  m  (li> 
Iriets  across  the  border  is  mainly  a  rrsitll  of  mir  failure 
tv  find  jncichautable  ore,  rather    than  a  cause  of  it. 


Drilling  in  Minnesota  has  been  an  effective  and  com- 
paratively cheap  method  of  locating  oi-e-I)odies  of  mer- 
chantable grade.  Drilling  in  Ontario  has  usually  dis- 
l)rovcd  the  existence  of  commercial  ore-bodies,  though 
in  a  few  isolated  cases  the  issue  is  in  doubt. 


Prodxction  Costs  in  Australia. 

Nowhere  else  in  the  world  does  the  trades  union  ideal 
of  complete  social  control  come  so  near  to  realization  as 
in  Australia.  The  government  and  opposition  there  re- 
l)resent  moderate  and  extreme  branches,  respectively,  of 
organized  trade  unionism.  Much  that  is  good  and  of 
pernia)ient  value  has  been  accomplished  by  these  admi- 
nistrators; but  there  are  some  features,  less  admirable, 
that  present  a  warning  to  us  on  this  continent. 

Two  contemporary  Australian  journals  bewail  the 
fact  that  their  iron  aiul  steel  industry,  which  was  built 
u)!  and  flourished  during  the  war  time,  is  in  danger  of 
extinction  on  account  of  competition  from  India  and 
Europe.  The  Australian  industry  is  based  upon  cheap 
s'lpplies  of  coal  and  iron  ore,  both  of  excellent  quality, 
and  enjoys  as  well  the  pj'otection  of  a  tariff.  Still,  our 
contemporaries  explain,  the  present  per  capital  produc- 
tion of  the  Australian  labourer  and  artisan  is  so  I'id- 
icnlously  low  that  his  overseas  competitors,  thousands 
of  miles  away  and  less  favoured  by  Nature,  can  outdo 
him.    The  lesson  is  plain  to  read. 


Banking  of  Coal  in  Cape  Breton. 

A  contributor  to  the  Bulletin  of  the  C.  I.  M.  &  M. 
says  of  the  wage  question,  which  is  now  seriously  af- 
fecting the  coal  industry  in  Nova  Scotia,  that  he  would 
be  inclined  to  take  a  chance,  strive  after  a  compro- 
mise for  a  twenty  five  per  cent  reduction  instead  of 
tliirty-five  and  then  give  orders  to  work  all  collieries 
full  time.  Then  with  a  million  tons  of  coal  on  bank 
he  would  be  ready  to  supply  the  extra  demand  sure 
1o  follow  in  the  event  of  a  strike  in  the  bituminous 
mines  of  the  United  States. 

This  solution  of  the  present  problem  js  one  that 
might  have  good  results  for  both  employers  and  em- 
ployees. It  is  a  solution  of  course  that  places  the  risk 
on  the  employers ;  but  they  have  to  take  such  risks  at 
all  times.  The  sm-est  thing  about  coal  mining  is  that 
the  operators  will  pay  the  wages  that  they  agree  to 
pay. 

That  the  production  of  coal  in  Nova  Scotia  should  be 
maintained  at  capacity  is  much  to  be  desired.  Provid- 
ed the  operators  believe  they  have  a  reasonable  chance 
I'f  making  a  profit  on  operations  they  wnll  doubtless  en- 
(l(^a\(>r  to  produce  large  quantities.  Faced  by  poor 
markets  and  high  costs  they  are  unwilling  to  take 
eliances.  If  ■  nsts  were  reduced  to  a  considerable 
extent  there  won], I  be  some  incentive  to  mine  coal  now, 
and  take  chances  on  future  markets;  but  to  mine  coal 
at  high  cost  this  year  is  not  an  attractive  enterprise. 
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Publishers  Announcement 

Tlie  ])ul)lish('rs  of  Iron  ;)iu1  Steel  of  ('nnada  iak(^ 
pleasure  in  announcing  that  they  have  been  fortunate 
enough  to  secure  the  services  of  Mr.  JOHN  THOMAS 
HOYLE,  as  director  of  extension  courses  for  the  train- 
ing and  education  of  apprentices  in  all  the  industries 
served  bv  the  journals  issued  from  the  Garden  City 
Press,  Gardenvale,  Qu^'.  They  feel  that  this  is  an  im- 
portant step  in  the  history  of  their  organization  and 
in  its  development  along  the  lines  they  have  planned. 

Mr.  Hoyle,  who  eiilered  on  liis  duties  at  Garden- 
vale  on  the  1st  of  this  mont;.i,  is  a  Canadian.  He  was 
born  in  Hamilton,  Ont.,  and  st^arted  his  connection 
with  the  publishing  business  by  serving  as  news- 
carrier  and  "devil"  on  the  Hamilton  Evening  Times. 
He  received  his  education  at  the  Collegiate  Institute, 
Hamilton;  at  McMaster  University,  Toronto;  and  at 
the  University  of  Rochester,  Rochester,  N.Y. 


Mr.  John  Thomas  Hoyle 

In  all  departments  of  the  publishing  business,  wheth- 
er editorial  or  mechanical,  Mr.  Hoyle  has  had  a  singu- 
larly ample  and  varied  oxporionce.  Until  recently,  he 
was"  professor  of  Editorial  Studies  and  luvid  of  the  De- 
partment of  Printing  and  Publishing  at  the  College  of 
Industries,  Carnegie  Institute  of  Technology,  Pitts- 
bur-ih.  and  was  on  the  lecture  staff  of  Hie  Library  School, 
Carnegie  Library,  Pittsburgh.  Among  the  other  po- 
sitions which  he  has  occupied  may  be  mentioned  those 
of  Textbook  writer  and  chief  of  the  editorial  depart- 
ment, International  Correspondence  Schools,  Scranton. 
Pa.,  Manager  Textbook  Department,  International 
Correspondence  Schools,  New  York  City;  Department 


Editor,  "The  Grit",  WiJliamsport,  Pa;  Managing  Ed- 
itor, "The  Fra  Magazine"  and  "The  Philistine",  East 
Aurora,  N.Y. ;  Vice-President  of  the  Roycrofters  and 
lit^'rary  advisor  to  Elbert  Hubbard. 

Among  the  works  which  Mr,  Hoyle  has  edited  are 
the  following:  "The  Complete  Writings  Cm  fourteen 
volumes)  of  Elbert  Hubbard;  A  Roycroft  Anthology; 
In  Memoriam;  The  Liberators;  In  the  Spotlight;  The 
Philosophy  of  Elbert  Hubbard;  The  Four  Minute  Es- 
says (in  ten  volumes)  and  The  Crane  Classics  fin  ten 
volumes)  of  Dr.  Frank  Crane;  "Good  Hardware",  A.9- 
pinwall.  Pa;  and  "The  Winged  Head",  Pittsburgh. 

Mr.  Hoyle  is  the  author  of  numerous  articles  in  mag- 
azines and  technical  journals.  He  is  also  joint  author 
of  the  Complete  Advertising  Course,  International 
Correspondence  Schools,  and  Standard  Apprentice- 
ship Courses,  United  Typothetae  of  America. 

It  will  thus  be  seen  that,  in  adding  Mr.  Hoyle  to 
their  organization,  the  publishers  are  adding  one 
whose  almost  unique  qualifications  cannot  fail  to  re- 
sult in  a  great  accretion  of  strength  and  efficiency  to 
the  entire  organization  in  practically  all  its  branches. 
His  wide  experience  in  the  preparation  of  manuscript 
and  in  the  artistic  translation  of  manuscript  into  type 
will  materially  assist  in  the  publishers'  efforts  to  build 
up  at  Gardenvale  a  corps  of  copy  producers,  type- 
settei's  and  pressmen  second  to  none. 


THE  TREATMENT  OF  CARBON  MONOXIDE 
POISONING. 

Carbon  monoxide  poisoning  is  one  of  the  most  widely 
di.stributed  and  most  fre(iuent  of  industrial  accidents, 
says  the  U.  S.  Public  Health  Service.  The  gas  is  without 
color,  odor,  or  taste.  It  is  an  ever-present  danger  about 
blast  and  coke  furnaces  and  foundries.  It  may  be  found 
in  a  building  having  a  leaky  furnace  or  chimney  or  a 
gas  stove  without  flue  connection,  such  as  a  tenement, 
tailor  .shop,  or  boarding  house.  The  exhaust  gases  of 
gasoline  au'omobiles  contain  from  4  to  12  per  cent  of 
carl)oii  monoxide, .  and  in  clc.^sed  garages  men  are  not 
infrequently  found  dead  beside  a  running  motor.  A 
similar  danger  may  arise  from  gasoline  engines  in 
launches.  The  gas  is  formed  also  in  .stoke-room.s.  in  gun 
turrets  on  battleships,  in  petroleum  refineries,  in  the 
Leblanc  soda  process  and  in  cement  and  brick  plants.  In 
underground  work  it  may  appear  as  the  result  of  sliot 
firing,  mine  exjjlosions,  or  mine  fires,  or  in  tunnels 
from  automobile  exiiauts  of  from  coal  or  oil  burning  lo- 
comotives. 

Carbon  monoxide  exer*s  its  extremely  dangerous 
action  on  the  body  by  disjjlacing  oxygen  from  its  c(mi- 
bination.  with  hemoglobin,  tlie  coloring  matter  of  the 
blood  which  normally  absorbs  oxygen  from  the  air  in 
the  lungs  and  delivers  it  to  the  different  ti.ssues  of  the 
body. 

Oxygen  will  replace  carbon  monoxide  in  combination 
with  hemoglobin  whenever  the  proportion  of  oxygen  in 
the  lungs  i.s  overwhelmingly  greater.    Therefore : 

1.  Administer  oxygen  as  quickly  as  possible,  and  in  as 
pure  form  as  is  obtainable,  preferably  from  a  cylinder  of 
oxygen  through  an  inhaler  mask. 

2.  Remove  patient  from  atmosphere  containing  carbon 
monoxide. 

3.  If  breathing  is  feeble,  at  once  .start  artificial  res- 
piration by  the  prone  posture  method. 

4.  Keep  the  victim  flat,  quiet,  and  warm. 
.3.  Afterwards  given  plenty  of  rest. 
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Canadian  IngersoU-Rand  Company 

One  of  the  largest  metal  working  industries  in  Canada. 


The  ival  history  of  eojiiprcssed  air  as  a  factor  in  the 
industrial  transmission  of  power  dates  from  the  year 
1871.  In  that  year  the  two  pioneer  concerns  later  uni- 
ted in  the  firms  now  comprised  in  the  Ingersoll-Rand 
and  Canadian  ing'ersoU-Iiand  Companies,  were  estab- 
lished. Starting  with  tlie  rocli:  drill  and  tlie  need  for 
compressing  machinery  which  its  invention  brouglit 
about,  the  Company  has  been  identified  with  practical- 
ly every  important  development  in  the  jDroduction  and 
use  of  compressed  air  during  the  past  half  century. 

The  liistory  of  the  Ingersoll-Rand  Company  is 
therefore  synonymous  with  that  of  compressed  air  and 
of  modern  macliine  mining  which  the  development  of 
the  air-operated  rock  drill  made  possible. 

The  Canadian  Ingersoll-Rand  Company,  or  Cana- 
dian Rand  Drill  Company  as  it  was  then  called,  was  es- 
tablished in  Sherbrooke  in  1889,  with  a  total  staff  of 
some  twenty  men,  using-  small  rented  premises  (about 
40  X  60  feet)  in  a  building  on  the  Magog  River,  oAvned 
by  the  Jenekes  JNIacliine  Company. 

Increased  volume  of  business  required  larger  quar- 
ters, and  both  Companies  moved  later  to  a  large  plant 
on  the  banks  of  the  St.  Francis  River.  The  Rand  In- 
terests used  the  Jenekes  foundry  and  power  and  oc- 
cupied a  space  of  about  30  x  160  feet,  at  this  time.  The 


Taulsou  Barking  Drums,  and  Bark  Presses,  Steel 
Frame  Chip  Screens,  etc.,  are  products  of  the  structu- 
ral shop  located  at  this  plant,  and  the  largest  shop, 
known  as  number  "15"  is  equipped  with  a  very  large 
engine  lathe,  roll  turning  lathe,  Lobdell  Grinder,  Roll 
Grooving  Planer  and  other  equipment  for  the  rapid 
and  accurate  production  and  refinishing  of  chilled 
iron  rolls,  such  as  are  used  in  rubber  mills,  paper  mills, 
etc. 

Sidings  enter  the  yards  and  various  buildings,  pro- 
viding excellent  shipping  facilities. 

Site  and  Layout  of  "Rand  Plant." 

The  "Rand"  or  main  plant,  occupying  23  acres,  is 
located  on  slightly  sloping  ground,  separated  from  the 
Magog  River  by  the  Station  and  Yards  of  the  Cana- 
dian Pacific  Railway,  from  which  five  parallel  sidings 
enter  the  yards  and  buildings.  Iron,  coke  and  heavy 
foundry  supplies,  are  received  in  the  upper  yard  at  the 
cupola  level,  and  the  finished  product  is  shipped  from 
the  lower  levels.  Sherbrooke  has  the  advantage  of 
being  served  by  four  railways,  being  on  the  main  line 
of  the  Canadian  Pacific  Railway  from  Montreal  to  St. 
John,  the  Montreal-Portland  main  line  of  the  Grand 
Trunk,  in  addition  to  being  the  Northern  Terminus  of 


Splendid   Example  of   Modern   Mill  Construction. 

the  Boston  and  Maine,  and  the  headquarters  of  tlie 
Quebec  Central  Railway. 

Inter-switching  facilities  arc  good,  and  good  rela- 
tions between  the  Company  and  the  Railways,  make 
possible  mueli  more  prompt  railway  services  than  can 
be  o])tained  in  large  centres.  Electric  power  is  cheap, 
and  abundant . 

Pattern  Shop  and  Patteorn  Storage. 
The  Pattern  Shop  of  any  plant  should  be  in  close 
connection  with  the  foundry,  and  in  the  case  of  the 
plant  of  the  Canadian  Ingersoll-Rand  Company,  the 
pattern  shop  is  placed  between  the  foundry  and  main 
office,  so  that  it  is  ea.sy  of  access  botli  to  the  Engineer- 
inof  Dejiartment  and  foundry  foreman. 

The  building  is  of  brick  construction,  single-story, 
measuring  60  x  100  feet,  well  lighted  all  round,  the 
natural  lighting  being  helped  by  the  fact  that  none  of 
the  neighlioring  buildings  are  close  enough  to  obstruct 
the  windows.  The  equipment  is  complete,  iiududing 
swing  cut-off  saws,  band-saws,  uip  saws,  buzz  planers, 
Sanders,  emery  discs,  cylinder  sanders,  wood-turning' 
lathes,  etc. 

A  special  feature  of  the  layout  is  that  the  bonchfit 


business  expanded  rapidly  and  about  1900,  the  Com- 
I)any  finally  moved  to  the  present  site  in  tlie  upper 
part  of  the  lowji  and  built  its  own  plant. 

The  close  association  of  the  Canadian  Ingersoll-Rand 
and  Jenekes  Machine  Companies  finally  led  to  the  tak- 
ing over  of  the  latter  Company's  plants,  patents,  draw- 
ings, patterns,  fixtures,  good  will,  etc.,  in  January 
1918,  since  which  time  the  majority  of  the  lines  foi'm- 
erly  manufactured  by  the  Jenekes  Machine  Company 
have  been  jjroduced  under  the  registered  trade  name 
"CIRCO." 

"Jenekes  Plant." 

The  property  secured  from  the  Jenekes  Machine 
Company,  included  a  well  equipped  grey  iron  foundry, 
pattern  shop,  structural  shop,  two  machine  .shops,  a 
centrally  located  power-house  and  numerous  storage 
buildings  of  modern  construction. 

The  Jenekes  Plant  was  operated  continuously  until 
May  1921,  when  it  was  decided  to  jnove  some  of  the 
machine  for  equipment  to  the  Upper  Town  Plant,  so  as 
to  centralize  manufacturing  proces.ses  of  the  same 
class,  as  raueh  as  possible. 


42 


TRON    AND    STEEL    OF  CANADA 


March,  1922. 


ai-p  arranged  cross-wise  to  the  windows;  this  arrange- 
inoiit  has  advantages  both  for  lighting  and  for  general 
convenience.  Iron  tables,  witii  surface  planed  flat  and 
c(li,'(>s  straight  and  square,  are  in  use  for  lay-out  work, 
and  have  proved  of  very  great  value. 

Tliere  are  four  pattern  storage  buildings.  All  pat- 
terns are  stored  on  shelves  and  are  easily  located  by 
means  of  a  simple  numbering  system.  Both  patterns 
and  shelves  are  numbered. 

Foundry. 

As  previously  mentioned,  the  sloping  character  of 
the  site  of  the  plant  has  been  used  to  advantage  in  the 
placing  of  the  various  buildings.  Thus  tiie  foundry  is 
on  the  higher  level,  and  all  materials  used  in  the  cu- 
polas are  received  in  the  upper  foundry  yard  on  the 
cupola  level,  so  that  no  hoisting  of  materials  is  necessa- 
ry. Sand  for  cores  and  moulds  is  mixed  on  an  upper 
floor  and  supplied  to  the  core  department  and  moul- 
ding floor  by  means  of  chutes.  The  ujjpei-  floor  ex- 
tends tlie  whole  length  of  the  building  and  is  used  for 
storage  of  all  kinds  of  ligtiter  foundry  supplies  and 
c(|uipment. 

The  foundry  measures  102  x  242  feet,  lias  two  cup- 
olas and  is  ('(piijijied  with  a  iMumford  -lolt  Rainiriing 
IMacliiiu',  which  when  installed,  was  tihe  largest  in  Can- 
ada. The  equii)ment  of  special  flasks  is  particularly 
thorough,  which  permits  of  making  all  moulds  for  reg- 
ular lines  on  a  manufacturing  basis.  Tliere  are  also 
smaller  jolt  i-amming  machines  for  core  work;  Tabor 
Roll-Over  Macliiiics   for  side   floor  work  and  a  full 


equipment  of  i>neumatic  sand-rammers  t'<'i-  N'-nch  and 
floor  use. 

The  r)vens  for  i)aking  dry  sand  molds  and  rores,  are  a 
sj)ecial  feature,  there  being  three  large  ovens,  twenty-five 
feet  .s(iuare  and  two  smaller  ovens.  The  foundry'  is 
served  by  two  cranes  of  fifteen  and  ten  tons  capacity 
and  there  are  also  jib  cranes  with  pneumatic  motor 
hoists  in  the  bays  and  in  the  cleaning  department. 

The  sandblast  room  uses  a  combination  of  Pangborn, 
Sly  and  Ingersoll-Rand  systems.  This  is  essential,  as 
some  of  the  Company's  products  require  .sandbla.st  fin- 
ishing. The  (leaning  department  also  makes  use  of 
pneumatic  chippers  and  grinders.  In  addition  to  the 
product  of  its  own  foundry,  the  Company  u.ses  large 
quantities  of  brass,  bronze,  malleable  iron  and  steel  cast 
ings,  which  are  made  to  its  s|)ecifications  and  analysis. 

Foundry  Yard. 

Between  tlic  fotindiy  and  the  comi)res.sor  .shop  lies 
the  foundry  yard,  in  which  are  stored  flasks  and  cast- 
ings. The  principal  feature  of  this  yard  is  that  it  is 
spanned  by  a  10-ton  travelling  crane,  which  is,  of  course, 
very  much  moie  convenient  than  a  series  of  jib  cranes. 

"Number  2"  Shop. 

From  this  building  came  the  largest  production  in 
Canada,  of  8  inch  shells,  the  second  largest  of  18  pr. 
shrapnel,  in  addition  to  thousands  of  6  inch  and  7o 
m.m.  shells.  Following  the  armistice,  the  shell  mach- 
ines were  cleared  out  and  stored,  and  the  Cojupressor, 
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Pump  and  heavy  Machinery  Dei)artuieuts  moved  up 
from  the  original  building  on  tlae  Company's  present 
site  —  Nnmber  1,  wiiich  is  now  used  as  a  finished  pro- 
ducts warehouse.  This  storage  building  is  feet 
long  by  90  feet  wide  and  is  shown  iu  one  of  the  illus- 
trations herewith. 

Nunibei"  two  siiop  is  of  one-storej^  construction,  5(32 
feet  long  by  202  feet  wide,  with  basement  extending 
under  the  northern  half,  the  latter  used  as  a  general 
store  room.  The  type  of  construction  is  of  the  heaviest, 
to  support  a  loading  of  250  lbs.  to  the  square  foot.  With 
a  view  to  supplying  an  abundance  of  light,  the  roof  is 
of  the  "saw-tooth"  Monitor  type,  the  clear  height  under 
the  monitor  being  40  feet  with  25  feet  clear  height 
under  the  side  bays.  The  side  windows  are  of  the  mo- 
dern wide  type,  so  that  there  is  uo  lack  of  daylight  in 
all  parts  of  the  shop. 

In  general,  the  equipment  of  this  shop  comprises 
vertical  and  iiorizontal  boring  mills,  lathes,  drill  pres- 
ses milling  machines,  grinders,  gear  cutters.  Potter  & 
■loluLson  Automatics,  elc.  Compressed  air  is  used  to  a 
very  large  extent;  pneumatic  drills  in  erection  w^ork, 
chippers  and  grinders  for  finishing  up  frames,  fly- 
wheels, etc.,  compressed  air  jets  for  cleaning  out  deep 
holes  in  drill-press  work,  blowing  dust  off  benches  or 
machine  tools,  etc. 

An  important  feature  of  the  work  is  testing;  compres- 
sors, pumps,  hoists  and  dozens  of  other  machines  are 
ver\-  carefully  tested  before  shipment;  one  illustration 
herewith,  shows  a  Cameron  Pump  under  test.  This 
particular  pump  happens  to  be  one  of  ten  supplied  to  an 
I']astern  Canada  Pulp  Mill  on  one  order. 


Pneumatic  Tool  Department. 

The  accuracy  necessary  in  the  manufacture  of  pneu- 
matic tools  is  little  realized  by  the  geneial  public;  close 
fits  are  absolutely  necessary  and  yet  the  tools  must  not 
be  delicate,  and  must  stand  up  under  hard  service  with- 
out frequent  stoppage  for  adjustment  or  repairs.  i*'or 
these  reasons,  the  equipment  in  this  department  is 
among  the  most  modern  iu  the  plant,  and  inspection  is 
exceedingly  rigid.  The  bulk  of  the  raw  material  pass- 
ing through  this  depaitment  is  alloy  steel,  which  is  used 
instead  of  cast  iron,  or  other  material,  on  account  oi  its 
much  greater  strength.  The  lathe  work  is  done  as  far 
as  possible  on  automatics,  or  on  turret  iatlies,  both  of 
which  are  well  adapted  for  high  speed  and  accuracy. 
Milling  is  handled  by  a  large  battery  of  modern  ve.  tical 
and  horizontal  milling  machines. 

Forge  Shop  and  Hardening-  Department. 

The  Forge  and  Hardening  Department  ranks  as  one 
of  the  most  important  in  the  whole  plant.  Proper  heat 
treatment  will  give  almost  any  result  required  in  the  way 
of  toughness,  hardness,  etc.,  and  the  majority  of  the 
parts  that  go  to  make  up  the  rock  hammer-drill,  and 
pneumatic  tools — and  a  great  many  other  products — 
require  a  very  complex  heat  treatment. 

The  Forge  Shop  is  equipped  with  steam  hammers,  bolt 
presses,  fuel  oil  furnaces,  coke  forges,  etc.,  but  the  bulk 
of  the  work  of  the  department  is  in  the  hardening  and 
heat  treatment  section.  For  this  part  of  the  work  there 
are  large  carbonizing  furnaces,  oil-treating  furnaces 


Variety  of  Work  in  Machine  $hop. 
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Machine  Shop  Served  by   Railway  Track. 


hardening  furnaces,  lead  and  cyanide  baths,  brine  and 
oil  tanks,  quenching  jigs,  etc.  While  no  place  for  white 
collars  or  clean  clothes,  this  department  is  one  of  the 
most  interesting  in  the  whole  plant. 

General  Products. 

It  is  estimated  tliat  80  p.c.  of  all  the  air  compressors 
and  a  very  large  percentage  of  all  the  compiessed  air 
equipment  used  in  Canada  are  of  Canadian  Ingersoll- 
Rand  manufacture.  Tho  Ingersoll-R*nd  Company 
maintains  lirancli  Offices  in  all  parts  of  the  world  and 
Canadian  Ingersoll-Rand  products  are  exported  through 


their  offices  to  various  parts  of  Europe,  Africa,  Asia. 
South  America,  Australia,  etc. 

Through  its  own  branches  extending  from  coast  to 
coast,  the  Company  is  represented  in  practically  every 
important  centre  of  the  Pulp  and  Paper  Industry  in 
Canada  and  its  equipment  is  in  use  by  such  firms  as 
Abitibi  Co.,  Brompton  Co.,  Canada  Paper  Co.,  Ontaiio 
Paper  Co.,  Laurentide  Co.,  International  Paper  Co., 
and  others  too  numerous  to  mention. 

Responsible  visitors  are  at  all  times  welcomed  and 
any  mill  executive  who  has  an  hour  or  two  to  spare 
when  in  Sherbrooke  would  find  a  trip  through  this  plant 
of  great  interest  and  well  worth  the  time  required.  This 
may  be  arranged  in  advance  or  by  calling  at  the  office. 


HEMATITE  IN  SOUTH  AFRICA. 

In  tlic  transactions  of  the  Geological  Society,  South 
Africa,  (1921),  are  described  the  hematite  deposits  of 
the  Riistenbe'g  Dis'rict,  Transvaal.  These  were  form- 
erly thought  to  be  sedimentaiy  beds,  re])resenting  excep- 
tionally rich  portions  of  banded  ironstones.  Now  it  ap- 
pears lliat  they  owe  tHieir  origin  to  a  process  of  secondary 
enrichment,  wliereby  the  original  layers  of  certain  sec- 
tions of  the  banded  ironstones  have  been  replaced  by 
iron  oxide,  giving  rise  *o  solid  bodies  of  ore  made  up  of 
alternations  of  primary  and  secondary  hematite  layers. 
In  this  resi)ect  they  are  of  identical  origin  with  seme 
of  tlio  Lake  Superior  hematite  deposits. 

The  Rustenberg  deposits  overlie  dolomite,  and  arc 
overlaid  by  a  bed  of  chert-conglomerate.  Many  million 


tons  probably  average  not  less  than  40  i)er  cen*.  of  iron, 
but  the  high  silica  content  destroys  their  value  as  po- 
tential ores  of  iron.  However,  lenticular  and  irregular 
tabular  bodies  of  high-grade  ore  occur,  associated  with 
ironstone,  from  a  few  inches  up  to  51  ft.  in  thickness, 
and  fiom  a  few  yards  uj)  to  1.000  yards  in  length.  The 
two  main  horizons  containing  the  hematite  deposits 
occur  near  t.iie  contact  in  the  chert-conglomerat€.  ami 
also  near  the  contact  with  the  dolomite,  and  the  loAver 
portion  of  the  former  has  in  one  place  been  replaced  by 
hematite,  giA-ing  ri.se  to  a  small  irregular  deposit  of  that 
ore.  Analy.'^is  show  the  ore  to  be  of  high  grade,  contain- 
ing from  (50  to  (iT.T'i  per  cent,  of  iron,  from  0.55  to  6.32 
per  cent,  of  silica,  from  0.006  to  0.05  per  cent,  of  phos- 
phorus, and  uo  sulphur. 
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The  Wages  of  Colliery  Workers  in  Nova  Scotia 


The  jullou'iiiy  is  an  aulkoi  ilalivc  slalcine iil,  in  brief, 
of  the  events  to  dale  leading  up  io  and  following  the  re- 
cent "Gillen  award"  in  the  Sydney  coal  fields.  It  will 
serve  as  an  authentic  record  of  iJiQ  facts  of  the  case,  w.s 
ivfll  as  a  source  of  infornialion  for  (hose  who  have  not 
folloived  the  matter  closely  in  the  daily  press.  —  Ed. 

Diu'iiig-  the  year  ]92\  llie  wages  i)aicl  to  tlie  mine- 
workers  ill  tlie  Nova  Seotia  coaH'ielcl  were  governed  hy 
an  agreement  arrived  at  in  Novemljer  1920  betAveoi  the 
employees  and  the  several  managements  of  the  coal 
companies  now  merged  into  the  British  Empire  Steel 
Corporation,  namely  the  Dominion  Coal  Company, 
Nova  Scotia  Steel  &  Coal  Company  and  Acadia  Coal 
Coin})any.  This  agreement  was  ai'rlA'ed  at  because  of 
a  mutual  refusal  of  the  men  and  the  coal  companies 
to  accei)t  the  recommendations  of  a  Royal  Commission 
which  enquired  into  the  wages  and  working  conditions 
at  the  coal  mines  in  the  Summer  of  1920.  At  the  be- 
ginning of  1920,  under  the  guidance  of  a  Conciliation 
Board  headed  by  Mr.  Clarence  Mackiunon,  a  Avage 
agreement  had  been  come  to  Avhich  covered  the  year 

1920.  Al)out  tlie  time  when  commodity  prices  reached 
the  peak  in  June  1920  the  mincAvorkers  applied  for  a 
further  increases  in  wages.  Their  action  resulted  in 
the  appointment  of  the  Royal  Commission  and  the 
eventual  disagreement  above  referred  to,  and  in  No- 
veml)er  1920,  an  agreement  Avas  made  AAdiich  gave  the 
mincAvorkers  an  incu'ease  of  55  cents  per  day,  Avith 
equivalent  tojinage  increase  to  contract  Avorkers.  This 
agreement,  since  knoAvn  as  the  Montreal  Agreement, 
expired  at  the  end  of  November  1921.  Under  its 
terms  the  parties  thereto  agreed  to  meet  in  November 
to  negotiate  a  ucav  Avage  understanding,  but  by  mutual 
consent  negotiations  Avere  deferred  until  the  middle 
of  Deconber.  The  coal  companies  gave  notice  that 
business  conditions  compelled  them  to  ask  a  reduction 
in  Avages  upon  the  expiry  of  tlie  Montreal  Agreement, 
and  the  mineAvorkers  took  the  ground  that  no  reduc- 
tion could  be  accepted.  At  the  deferred  negotiations 
in  December  the  mincAvorkers  consistently  maintained 
refusal  to  accept  any  reduction,  no  matter  hoAv  slight, 
and,  for  this  reason,  the  negotiations  Avere  entirely 
futile.  The  coal  companies  thereupon  announced  a 
reduction  in  Avages  effective  at  1st  January  1922,  of 
ai)i)r()ximately  38  percent,  from  the  rates  current  in 

1921.  The  wording  of  the  notices  announced  a  reduc- 
tion of  25  percent,  from  the  rates  of  the  Mackiunon 
AAvard,  the  reduction  being  applied  in  this  way  in 
order  to  preserve  the  rate  differentials  Avhich  Avere  a 
feature  of  tlie  Mackiunon  AAvard,  having  been  arrived 
at  bv  i)rotracled  negotiations  Avith  the  mincAvorkers. 

The  United  Mine  Workers,  upon  receiving  the  noti- 
fication of  reduction,  immediately  applied  for  a  Board 
of  Conciliation,  AA'hich  Avas  appointed  by  the  Minister 
of  Labor.  Avithout  the  concurrence  of  the  coal  com- 
panies. Tlie  mincAA'-orkers  .secured  a  temporary  injunc- 
tion restraining  the  (iompanics  from  putting  a  reduc- 
tion intf)  effect  pending  a  reference  to  a  Conciliation 
Board,  contending  that  the  action  of  tlie  companies 
was  a  violation  of  Clause  57  of  the  Lidustrial  Disputes 
Act.  An  appeal  to  the  full  bench  of  judges  in  Halifax 
resulted  in  suspension  of  the  injunction,  on  the  ground 
that  both  parties  having  consented  to  meet  to  negotiate 
a  ncAv  understanding,  and  having  failed  to  do  so,  no 
violation  of  the  Industrial  Disputes  Act  could  be  ar- 
gued. One  of  the  judges,  in  a  separate  judgment,  ex- 
pressed his  grave  doubt  of  the  constitutionality  of  the 


Industrial  Disputes  Act  insofar  as  it  undertook  to  re- 
gulate private  business  in  the  Provinces,  but  as  the 
injunction  Avas  suspended  on  separate  and  sufficient 
grounds,  the  constitutional  point  was  not  raised  in  the 
main  judgment. 

A  Conciliation  Board,  under  the  cliairinanship  of 
U.  E.  Gillen,  General  Manager  of  the  Toronto  Term- 
inals RailAA^ajr,  Avas  held  in  Halifax,  the  proceedings  oc- 
cupying almost  a  fortnight,  and  attracting  Avidespread 
public  attention. 

The  report  of  the  Board  recommended  a  modifica- 
tion of  the  reduction  announced  by  the  coal  companies, 
making  the  reduction  of  the  laborers'  rate  25  percent, 
and  in  the  other  rates  of  approximately  28  1-2  percent. 
beloAv  the  Avage  rates  of  1921. 

The  mincAvorkers  have  voted  on  an  unqualified  ques- 
tion put  by  their  leeaders  as  to  Avhether  or  not  they 
should  accept  the  award  of  the  Board,  and  practically 
unanimous  vote  against  acceptance  was  given. 

The  coal  companies  notified  tlie  mincAvorkers  of 
llieir  Avillingness  to  negotiate  an  agreement  Avith  tlie 
Gillen  AAvard  as  a  basis,  if  accejitance  by  the  men  Avere 
signified  by  15th  February.  This  resulted  in  another 
conference  in  Montreal,  at  Avhieh  a  compromise  was  ef- 
fected and  a  second  Montreal  agreement  reached,  the 
terms  embodying  a  substantial  increase  over  the  rates 
of  the  Gillen  aAvard,  but  a  reasonable  reduction  from 
the  high  rates  prevailing  during  1921.  This  agreement, 
signed  by  the  leaders  of  the  mincAvorkers,  has  uoav 
gone  to  the  miners  for  their  A^ote. 


ELECTRICAL  PROPERTIES  OF 
TITANIUM  ALLOYS. 

The  electrical  properties  of  titanium  alloys  have 
lieeii  investigated  at  the  Rensselaer  Polytechnic  Insti- 
tute, Troy,  N.Y.,  and  the  investigation  is  the  subject 
of  No.  12  of  the  Engineering  and  Science  Series  of 
that  institution,  published  by  the  authors,  M.  A.  Hiinter 
and  J.  W.  Bacon.  A  summary  of  the  results  of  the 
iuA'cstigation  is  as  folloAvs: 

The  addition  of  titaniiun  to  iron  improves  the  mag- 
netic quality  of  the  iron.  The  magnetization  curA'cs 
are  invariably  higher  and  the  hysteresis  losses  loAver 
than  in  an  untreated  specimen. 

The  action  is  attributed  to  a  cleansing  of  the  mater- 
ial by  the  addition  of  titanium.  If  additions  are  made 
in  such  amounts  that  titanium  is  left  in  the  iron,  the 
material  improvement  is  no  longer  apparent.  The  sam- 
])les  Avill  under  these  conditions  be  loAver  in  magnetic 
quality  than  tlie  original  iron. 

Good  results  Avere  olitained  liy  treating  silicon-iron 
with  titanium.  These  alloys  gave  an  exceedingly  Iiigh 
])ernieabi]ity  and  Ioav  hysteresis  lo.ss. 

The  ageing  of  the  fitaniuin-treated  si)ecimens  was  of 
the  order  of  that  of  iron,  though  somcAvlial  less  in 
degree. 

Alloys  of  titanium  Avith  nickel,  copjicr.  nickel-iron 
and  nickel-copper  Avere  made.  Tlie  specific  resistance 
of  these  materials  are  only  moderately  high  for  addi- 
tions of  titanium  up  to  5  per  cent.  Beyond  this  point 
the  alloys  are  exceedingly  hard  to  draAV.  Such  wires 
as  were  made  can  be  run  coul  inuously  only  at  Ioav 
leiuperatures  )>y  reason  of  their  tendency  to  oxidation 
A\iien  run  at  a  red  heat. — Iron  Age. 
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Ontario  Iron  Ores. 

By  R.  H.  FLAHERTY.  E.M. 


Til  rovicwitiK  tlio  iron  ove  siiuadon  in  the  Province 
of  Ontario,  within  the  limits  of  a  short  paper,  it  is 
scarcely  possible  to  more  than  merely  touch  upon  the 
principle  characteristics  of  the  various  ranf?es,  together 
with  their  extent,  commercial  availibility,  niul  their  re- 
lation to  the  industrial  life  of  the  Province. 

The  iron  ore  deposits  are,  broadly  speaking,  dis- 
tributed between  the  County  of  Hastings,  on  the  East, 
to  Bad  Vermillion  Lake,  in  the  District  of  Rainy  River. 

The  various  ranges  are  so  situated  as  to  transporta- 
tion facilities,  by  rail  and  water,  that  they  are  readily 
accessible  for  domestic  or  export  s^iipment.  Lying  as 
they  do,  within  economic  distances  from  deep  wa*er  na- 
vigation on  the  Great  Lakes,  and  along  the  lines  of  the 
Canadian  National,  Canadian  Pacific,  and  Algoma  Cen- 
tral Railways,  the  lieaviest  initial  expenditure  that 
usually  has  to  be  provided  for  transportation  oF  the  ores 
of  new  iron  ranges,  is  thus  avoided. 

The  ranges  tributary  to  Lake  Sunerior,  vary  in  dis- 
tance from  the  water  front  from  4  miles,  in  the  case 
of  the  Animikie  range  at  Loon  Lake.  15  miles  at  the 
MagTiie.  80  and  50  miles,  respectively,  in  the  case  of  the 
KaminisMqua  and  Mattawin  ranges,  to  127  miles  in  the 
ease  of  the  Atikokan  range. 

In  addition  to  the  transnorl ation  facilities  at  hand, 
these  ranges  are  within  a  hydro-electric  powder  zone  of 
great  magnitude.  The  immensp  develonment  of  the  Ne- 
pigon  Ihydro  power,  the  Kam  Power  Company,  and  the 
enormous  reserves  of  water  power  at  Dog  Lake,  on  the 
Mattawin  and  other  rivers,  gives  assuraiu-e  of  ample 
Avater  power  at  reasonable  rates,  for  all  mininir  and 
metallurgical  purposes  that  may  be  required  in  the  Thun- 
der Bay  district. 

Tt  has  been,  and  imfo'tunatelv,  still  is.  the  habit  of 
Canadians  to  view  our  iron  ores  wi*h  scant  apprecia- 
tion, and  to  apply.  e(|uallv  scant  investigation  of  their 
mei-its.  and  their  great  possibilities  under  development. 
Tjack  of  the  latter  is  wholly  accountable  for  the  exist- 
iti<r  sitnation  in  +he  iron  ore  industr\'  in  Ontario  today, 
'f'he'''  have  been  content  to  lock  upon  flicni  as  being  loo 
low  in  iron  contenl.  loo  bisjli  in  sinlnliiir.  or  being  too 
highly  silicious  to  be  made  available  for  I'urnacte  use 
in  competition  Avith  the  hi<i:li-<ira(h'  foreign  ores,  that 
Mre  of  such  easy  access,  and  cnu  be  imported  free  of 
duty,  at  chea.p  water  rates.  This  latter  is  the  greatest 
handicap  Ontario  ores  have  had  to  contend  with;  with- 
out it,  we  would  lonof  ago  have  had  a  prosperous  iron 
ore  industry  in  this  Province,  that  would  furnish  muelh- 
needed  traffic  for  our  railways,  emnlovment  for  la- 
bour, stimulate  merchandizing  in  all  its  br;inches,  and 
have  saved  the  country  enormous  sums  of  money  ex- 
jiended  for  imported  oi'es. 

No  virgin  iron  deposit  can  be  fully  explored,  without 
the  free  use  of  the  diamond  drill.  Less  than  50.000 
feet  of  diamond  drilling  has  been  done  on  Ontario  de- 
posits, while  over  eleven  million  feet  of  drilling  has  been 
ncrfiu-med  on  the  iron  ranges  in  the  adjoining  State  of 
Minnesota.  Snfficient  preliminary  work,  however,  has 
been  done  on  our  own  ranges,  in  an  initial  wav,  to  de- 
inonstrate  the  immense  tonnages,  and  character  of  the 
oi'(>s  fin  the  various  ranges.  They  have  been  sampled, 
Icst^l.  and  snbjected  to  such  metallurgical  methods,  as 


tlieir 


eoiinnci-(  i;il  availibilitv  for 


'o.  f)r  thev 


*  A  paper  presented  at  meeting  oF  the  Toronto  branch, 
Canadian  Institute  of  Mining  and  Metallurgy. 


to  ])rove  be\()nd  donbt, 
furnace  u.se. 

That  our  own  ores  will  be  called  nj).,!!.  in  t|ie  vei\ 
near  future,  to  snpjdy,  if  not  all.  a*  least  the  major  por- 
tion of  the  ores  charged  to  Ontario  furnaces,  is'bevoiid 
question.  That  we  can  treat  and  place  a  high-grade 
concentrate  on  the  open  market,  in  successful  eom|)eti- 
tion  with  the  high-grade  ores  of  the  United  States,  has 
been  demonstrated  to  the  satisfaction  ef  practical  iron 
ore  operators. 

The  fact  of  the  early  coming  of  a  ilemand  for  onr  own 
ores,  IS  attested  by  tlie  rapid  depletion  of  the  high-grade 
ore  reserves  on  the  United  States  ranges.  In  tl^at  coun- 
try, the  distribution  of  ore  reserves  among  the  various 
furnace  companies  is  such  that,  w;iile  a  few  of  them 
have  enough  ore  to  last  them  :U)  or  40  vears,  others 
have  enough  to  la.st  them  only  5  or  G  yeai-s."  This  means 
that  tlieir  low-grade  ores  must  be  reso:te( 
iiiiist  look  to  foreign  ores  for  their  supplv. 

The  existing  situation  on  the  Fuited  States  Lake 
Superior  rangcjs  has  led  them  to  tihe  employment  of 
t  ie  iiiost  modern  scientific  methods  of  beueficiation  for 
their  low-grade  ore.s,  in  order  to  prolong  the  life  of  tic 
:anges.  Millions  of  tons  are  being  treated  on  these 
laiiges,  that  were  formerly  looked  upon  as  having  no 
value  whatever.  There  is  .scarcelv  an  operating  mine 
on  the  .Alinnesota  ranges  that  is  not  employing  some 
torm  of  beueficiation. 

At  Babbitt,  Minn,  the  Mesabi  Iron  Companv  have  the 
first  unit,  nearing  completion,  of  a  huge  plant,  that  will 
ultimately  consist  of  22  such  units,  for  the  exploitation 
ot  an  nnmense  area  of  low-grade  magnetites,  avera^'in^ 
from  20  per  cent  to  25  pe,-  cent.  iron. '  Before  beginning 
the  erection  of  this  plant,  the  methods  to  be  emploved 
were  thoroughly  tried  out  in  a  testing  plant  at  Duluth 
Minn.,  .-ovcring  a  period  of  four  vears,  at  a  cost  of 
nearly  a  million  dollars.  As  to  its  commercial  success 
It  is  only  necessary  to  say.  that  the  inirclia.scrs  and' 
users  in  their  own  furnaces,  of  the  several  cargoes  of  the 
product  of  the  testinjr  plant,  a  e  now  represented  on 
he  Directorate  <.f  tlu«  company,  by  five  out  of  thirteen 
Directors  of  the  M.-sabi  Iron  Company.  Their  connec- 
tion With  the  iiiKlertaking  arose  wholly  throu^'h  the 
character  of  th,>  product,  and  the  cr.mmercial  feasibilitv 
or  the  methods  used. 

Tiie  first  unit  of  this  grea»  plant,  which  is  the  mest 
LMgantic  ,n  the  history  of  mining,  will  be  in  operation 
April  1st  next  and  have  a  capacitv  for  ihandlino-  400 
tons  of  crude  material  daily.  Owing  to  the  low  Iron 
content  of  the  crude  material,  its  massive  and  homo 
geneous  structure,  fine  grinding  and  sinterin-r  of  the 
whole  product  is  necessary,  which  materiallv  TncreiM^s 
the  cost  of  beueficiation. 

Somewhat  similar,  but  less  costly  methods  applied  to 
the  magnetites  of  Northwestern  Ontario,  would  achieve 
i-qually  desirable  results,  at  a  greatlv  reduced  oo<,' 
owing  to  the  physical  structure  of  the  Ontario  ores  not 
requiring  such  fine  grinding,  and  only  a  small  portion 
of  the  fines  would  require  sintering.  The  higher  nat- 
ural iron  content,  averaging  38  per  cent,  would  be 
greatly  in  their  favour,  so  much  so  that  a  plant  to  pro- 
duce from  500  to  1000  tons  of  concentrates  daily,  could 
be  operated  on  a  profitable  commercial  basis.  ' 

The  utilizati(;n  of  our  own  ores  is  of  such  i>aramoniit 
imi)ortanct\  that  the  Federal  and  Provincial  Govern- 
ments would  be  well  advised,  and  amply  warranted  in 
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uiiiliny  to  erect,  aiul  operate  a  unit,  that  could  be  later 
added  to,  that  would  produce;  150  to  200  tons  ol  concen- 
1  rates  (hdly.  Tiie  i)roduct  from  this  (•ai)acity  would 
accumulate  fast  enough  to  provide  several  cargoes  dur- 
ing a  season,  that  could  be  sihipped  and  sold  at  a  price 
in  competition  with  high-grade  United  States  ores,  that 
would  show  a  good  profit  on  tiie  operation,  in  addition 
to  being  a  practical  demonstration  that  would  bring  mil- 
lions of  tons  or  our  own  ores  into  the  market.  1  say 
this  advisedly,  after  several  years  of  intimate  associa- 
tion with  tlie  various  ranges,  and  a  knowledge  of  the 
quality  and  character  of  the  ores. 

On  the  Animikie  range,  at  Loon  Lake,  which  has  been 
definitely  determined  to  be  an  eastern  extension  of  the 
Alesabi  range  in  Aliiniesota,  where  less  than  three  per 
cent,  of  the  known  iron  formation  has  been  diamond 
drilled,  over  4,000,000  tons  of  merchantable  hematite 
ore  luis  been  disclosed,  that  will  average  from  50  per 
cent,  to  55  per  cent,  iron,  natui-al,  well  within  the  besse- 
mer  limit  in  piios.  no  titanium,  sulphur  negligible,  liigh 
in  lime  and  magnesia,  and  averaging  less  than  1  per 
cent,  in  moisture.  Tliis  deposit  is  admirably  situateil 
for  mining  and  shipping,  being  only  -1  miles  from  deep 
water  navigation  at  the  head  of  Thunder  Bay,  were 
tliere  is  excellent  harbourage.  The  deposit  is  at  an  av- 
erage, elevation  of  450  feet  above  Lake  Sppei'ior,  is  tra- 
versed by  the  Canadian  National  and  Canadian  Pacific 
Kailways,  and  the  Hydro  Electric  Power  Commission's 
transmis.sion  line. 

This  deposit  offers  an  ideal  site  for  the  location  of  an 
iron  furnace,  where  there  is  an  ample  ore  tonnage  to 
supply  a  200  ton  furnace  for  tiie  next  fifty  years,  with 
a  leasonable  probaliility  of  this  tonnage  being  multi- 
])lied  many  times. 

Xo  better  ore  is  to  be  fiuind  in  the  wliole  Lake 
.Sui)eiioi'  iron  region,  than  is  to  l)e  found  in  this  de- 
posit, and  in  tonnage  amply  sufficient  to  warrant  large 
<t|»erations,  eitlier  for  reduction  on  the  site,  or  sliip- 
ment  to  domestic,  or  foreign  markets. 

On  tlie  Kaministitpia  and  Mattawin  ranges,  both  of 
wliicli  are  situated  on  the  Canadian  Pacific,  and  Can- 
adian National  Railways  ;J0  and  50  miles,  lespectively, 
west  of  Port  Arthur,  l)anded  jaspilites  and  magnetites 
occur  in  liundreds  of  millions  of  tons,  that  can  be  mined, 
largely  as  a  (piarrying  operation,  at  very  low  cost.  These 
ores  are  especially  amenable  to  cheap  concentration  me- 
thods, and  can  be  mined,  milled,  and  a  55  per  cent,  con- 
centrate landed  f.o.b.  cars  Port  Arthur,  at  a  cost  not  to 
exceed  $8.50  per  ton.  These  figures  are  based  on  a 
daily  output  of  1,000  tons,  and  may  be  readily  verified. 

I  append  results  obtained  l)y  extensive  Laboratorv 
tests,  made  at  the  Minnesota  School  of  Mines  Experi- 
ment Station,  University  of  Minnesota,  Minneapolis, 
and  at  the  Laboratory  of  the  Coh)rado  Fuel  &  Iron  Com- 
pany. Denver,  Col.  from  sampling  (h)ne  bv  Dwiglit  E 
Woodbridge,  E.M.  of  Duluth,  .Mimi.,  and  J.  D.  Gil- 
christ, E.  M.  of  Denver,  Col. 

On  the  Atikokan  range,  127  iiiiles  west  of  Poit  Ar- 
thur, on  the  Canadian  National  Railway,  the  Atikokan 
Mine  has  been  developed  by  three  shafts,  and  five  tun- 
nels. Approximately,  11  ,()()(),()()0  tons  of  ore  that  will 
average  55  per  cent,  iron,  natural,  2  per  cent,  sulphur, 
and  10  per  cent  phos.  luis  been  i)roved  up.  The  output 
to  date  is  8fi.43a  tons,  averaging  59.85  per  cent  iron, 
natural,  2  per  cent.  suli)hur,  and  .11  per  cent  plios. 

On  the  Atikokan  range,  we.st  of  Sabawe  Lake,  some 
fifteen  million  tons  of  pyrrhotite  oi-c  has  been  disclosed 
by  drilling  operations,  having  an  average  iron  content  of 
55  per  cent,  natural,       per  cent,  sulphur,  and  .0.1  per 


cent,  piios.  These  pyrrhotites,  when  dcsulpliiii-ized, 
make  an  excellent  fui'iiace  product.  Several  diiinons- 
trations  have  been  made  on  sample  shipments  of  one 
hundred  tons  and  over,  that  gave  entire  sa', isfaction, 
and  pioved  their  commercial  wortli. 

In  the  vicinity  of  Bad  Vermillion  Lake,  there  is  an 
extensive  range  of  titaniferous  ore,  averaging  high  in 
iron,  that  will  one  day  be  in  demand. 

On  the  P.  A.  &  W.  extension  of  the  Canadian  National 
Railway,  there  are  large  deposits  of  magnetites  at  Gun- 
flint  Lake,  and  further  west,  on  Hunters  Island,  very 
extensive  beds  of  banded  magnetites  occur,  that,  from 
surface  explorations,  indicate  large  tonnages  of  oie,  tliat 
is  quite  amenable  to  modern  methods  of  concentration, 
and  is  free  from  deleterious  foreign  matter.  Its  loca- 
tion near  railway  trarLsportation,  makes  easily  accessible 
for  exploitation. 

In  the  District  of  Algoma,  along  the  line  of  the  Ai- 
goma  Central  Railway,  extensive  bodies  of  siderites  have 
been  proven  by  diamond  diilling,  that  average  35  per 
cent  iron,  natural.  These  ores  have  been  successfully 
ti-eated  by  calcining,  and  brought  iij)  to  a  50  per  cent, 
grade,  by  the  Algoma  Steel  t!orporation. 

North  of  Biseotasing,  on  the  Canadian  Pacific  Rail- 
way, many  millions  of  tons  have  been  proved  to  exist, 
that  average  around  50  per  cent,  natural  iron,  some- 
what high  in  sulphur,  that,  when  calcined,  may  l)e 
readily  bi  ought  to  a  55  per  cent,  grade. 

On  the  Ground  Hog  River,  in  the  same  District, 
there  are  extensive  deposits  of  magnetites,  that  are 
readily  available  under  modern  eonce]itration  methods, 
and  are  within  easy  distance  of  the  Canadian  National 
Raihva.y. 

At  Moose  Mountain,  in  the  District  of  Sudbury,  over 
one  hundred  million  tons  have  been  pi-oved  by  diamond 
drilling,  that  averages  35  per  cent,  natural  iron.  Es- 
timates of  the  probable  tonnage  in  this  (lei)osit,  run  into 
very  large  figures. 

In  this  brief,  and  imj>erfect  summai'v  of  the  Ontario 
iron  ranges,  I  have  endeavoured  to  cover  the  princii)l(v 
ranges,  without  going  into  the  technical  side  of  the  iron 
ore  indu.stry,  or  the  geological  featui-es  surrounding  i:. 
1  have,  however,  endeavoui-ed  to  show  that  our  iron 
ores  are  in  immense  (luantities,  that  they  are  of  a  qual- 
i1;y  that  lend  themselves  to  modern  methods  of  bene- 
ficiation,  well  within  economic  limits.  Further,  that 
they  are  not  only  capable  of  supplying  our  own  wants, 
in  the  up-building  of  a  prosperous  and  profitable  iron 
and  steel  industry,  but  that  they  can  meet  the  high- 
grade  foreign  ores  in  the  open  market,  and  show  good 
margins  of  profit. 


Following  is  the  result  of  magnetic  iron  ore  separa- 
tion tests  on  five  samples  of  iron  ore  taken  in  October 
.1921,  from  properties  on  the  Mattawin  range  in  west- 
ern Ontario,  north  from  Lake  Superior. 

The  sampling  was  done  by  Mr.  Dwight  E.  AVoodbi  id- 
ge,  E.M.  of  Duluth,  Miim.  and  the  tests  were  made  by 
the  metallurgist  of  the  S*ate  School  of  Mines,  at  Min- 
neaixdis,  Minn.  These  parties  jirobably  have  had  as 
wide  experience  in  magnetic  iron  ore  work,  as  any  men 
to  be  found. 

Because  of  the  fact  that  the  magnetic  particles  in 
the  ore  appeared  to  be  comparatively  large,  it  was  de- 
cided to  make  a  series  of  tests,  on  mate;  ial  crushed  to 
pass  a  4  mesh  screen,  and  to  com|)lete  the  experi)nent 
on  this  minus  4  mesh  concentrate  ci-ushed  to  uiuler  100 
mesh.    The  tests  were  as  follows: 
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Dry  cobbing  te."5t  at  —  1 


1  'rofliK't 

Crude  orr. 
J  St  cobU 
>  obb 
;!ril  cobb 
4th  cobb 
r>th  cobb 

("rude  ore 
1  St  cobb 
2nd  cobb 
3rd  cobb 
■lib  cobb 
r.tb  cobb 

Crude  ore 
1st  and 
2nd  cobb 
3rd  cobb 
4tb  cobb 
iith  cobb 

Crude  ore 
J  St  cobb 
iid  cobb 
3rd  cobb 
4tb  cobl) 
;>Ui  cobb 

Crude  ore 
1  St  cobb 
2nd  cobb 
3rd  cobb 
4th  cobb 
5  til  cobb 

Crude  ore 
1st  cobb 
2nd  cobb 
3rd  cobb 
4th  cobb 
nth  cobb 


I.Ot    No.  1. 

mesh-      Concentrate  of  cobbing  product 
Crushed  to  —100  mesh: 
Tul)e  concentrate  Tube  tails 

(Per  Cent) 


I"  e  r'   C  e  n  t  ) 

\vt. 

Tot. 

Mag. 

\Vt. 

Fe. 

Fe. 

100.0(1 

36.80 

33.24 

60.1  7 

IS. 00 

.V.90 

2\58 

1  4.37 

12.86 

2.83 

1  0. 2  H 

30  59 

5.17 

13.78 

4  8]  25 

10.99 

42.82 

54.87 

38.48 

IiOt 

No.  2. 

100.00 

38.68 

34.68 

39.72 

34.87 

13.24 

3.43 

14. 3t; 

26.48 

2.65 

28.21 

50.83 

22.03 

13.85 

55.75 

12.32 

8.71 

57.08 

7.91 

IiOt 

No.  3. 

100.00 

48.86 

45.26 

82.60 

4.43 

36.51 

2.49 

33.54 

45.96 

25.59 

37.98 

50.07 

30.68 

24.05 

35.27 

20.38 

IiOt 

No.  4. 

100.00 

28.48 

25.53 

4  6.20 

33.92 

6.32 

4.32 

16.37 

10.48 

2.53 
11.98 

1S.13 

38.05 

15.79 

54.64 

14.25 

15.79 

57.23 

14.73 

IiOt 

No.  5. 

100.00 

38.86 

26.48 

45.08 

30.60 

20.78 

3.49 

20.77 

34.78 

2  31 

31.88 

49.67 

-id'.aO 

10.75 

55.63 

7.98 

6.00 

57.61 

4.87 

Z.ot 

No.  6 

100.00 
8.65 

39.68 

34.68 

75.70 

27.45 

2.4  3 

10.81 

29.03 

3.47 

37.84 

38.66 

29.06 

24.82 

44.52 

21.71 

18.38 

47.41 

16.54 

Tot. 
Fe. 

55.25 
26.48 
30.82 
48  17 
57.38 
59.36 

56.43 
43.83 
54.87 
57.00 
50.05 
59.85 


Pho.s. 
0.133 


0.147 


Wt. 

39.83 
16.19 
11.54 
5.09 
2.79 
4.34 

49.28 
31.44 
11.71 
6.18 
1.53 
0.80 


Tot. 
Fe. 
8.94 
6.10 
8.46 
12.72 
12.29 
15.08 

13.82 
9.91 
20.07 
28.81 
29.21 
29.80 


54.79     0.128     17.40  20.71 


51.22 
54.03 
.56.69 
59.65 

55.25 
27.19 
38.30 
53.73 
59.36 
60.42 

58.75 
56.92 
60.19 
59.66 
60.80 
61.85 

45.45 
42.24 
40.49 
43.76 
47.33 
49.69 


0.112 


0.139 


1.94 
7.95 
7.30 
3.67 

53.80 
29.69 
13.84 
6.15 
1.54 
1.06 

54.92 
27.11 
18.46 
15.30 
2.77 
1.13 

24.30 
6.22 
7.34 
8.78 
2.61 
1.82 


17.67 
20.00 
22.25 
23.42 

3.38 
3.28 
5.39 
7.52 
10.90 
12.81 

22.53 
16.13 
31.60 
38.84 
40.75 
39.36 

21.70 
21.68 
23.61 
21.77 
21.20 
26.95 


If  one  reads  the  above  figures  in  eacli  c^isc  in  tiie  ligiit 
of  the  percentage  of  weiglit  (%\vt}  they  will  fall  into 
their  proper  proportions.  ,,,,,,  . 

A  general  statement  is:  First,  that  the  crude  ore 
averages  88.1%  iron,  which  is  excellent  for  a  lean  con- 
centra1)le  iron  ore.  Second,  that  the  magnetite  m  this 
crude  ore  averages  in  iron  32.3%,  or,  in  other  words, 
that  85%  of  the  iron  is  in  the  form  of  magnetite.  The 
rest  is  prol)al)ly  chiefly  hematite,  most,  if  not  all  of 
wliicli,  will  be  lost  in  process  of  con(;entration,  passing 
into  tiie  tailings.  Third,  that  tlie  crude  ore  is  non  bes- 
semer,  averaging  0.1255%  phosphorus.  The  probability 
is,  that  the  concentrates  will  be  exceedingly  low  in  ph(;s- 
phorus,  giving  a  special  low  phos.  grade  of  ore.  (It  is 
the  fact  that  in  these  particular  ores,  the  phosphorus 
goes  out  with  the  gangue  mineral).  Fouith,  that  in 
the  manipulation  of  this  ore,  coarse  grinding  (minus  4 
mesh)  is  not  sufficient  to  give  best  results,  and  that  fine 
grinding  is  necessary,  and  that  this  fine  grinding  (ex- 
cept in  tlhe  ease  of  No.  6),  wiU  give  a  very  high-grade 
ore,  and  that  this  grade  will  l)e  not  far  from  (50%  nat- 
ural iron. 

Extensive  experiments  conducted  on  these  and  similar 
ores  for  some  years,  have  shown  that  a  (^0%  coufcntrate 
is  not  difficult  to  secure. 

It  seems  rather  evident  tliat  the  tonnage  of  these 
ores,  existing  in  the  deposits  sampled,  and  others  adja- 
cent to  them,  is  very  large,  sufficient  for  all  practical 
purposes;  i.e.,  to  warrant  the  erection  of  concentrating 
works,  large  enough  to  ]w  cninincrcially  successful. 

Memorandum  Re  Development  of  Low-Grade  Iron 
Ores,  Mattawin  Range. 

On  this  range  there  ai-e  to  be  found  extensive  deposits 
of  banded  and  low-grade  magnetites,  which  require 
crushing  or  grinding  to  concentrate  the  iron  content. 

The  crude  ore  ranges  from  30  to  40  per  cent,  iron 
content,  and  the  concentrates  from  55  to  65  per  cent, 
natural  iron.  These  deposits,  remarkably  free  from 
suliihur.  phosphorus  and  titanium,  are  so  extensive  and 
aceessible,  within  50  miles  bv  rail  from  the  harbours 


of  i'ort  Aithiir  and  Foi-t  William,  that  they  offer  an 
unrivalled  opi)ortunity  for  a  profitable  business  in  min- 
ing and  marketing  the  ore,  but  more  particularih-  for 
the  establishment  of  an  iron  and  .steel  industry  at  the 
Head  of  the  Lakes.  Tlie  following  figures,  which  may 
be  easily  verified,  will  bear  out  this  contention: 

One  of  the  essentials  qf.  a  succes.sful  iron  industry  is 
to  be  sure  that  a  sufficient  tonnage  of  iron  ore  is  avail- 
able to  keep  the  plant  in  operation,  over  a  long  term  of 
years.  In  this  respect,  there  is  at  Kaministi(iua  and 
Mattawin  ranges,  untold  millions  of  tons  of  ore  suit- 
able for  concentration,  or  beneficiation — upwards  of  one 
hundred  million  tons  can  be  quarried  anfl  handled  by 
steam  shovel ;  this  quantity  is  above  ground  to  be  seen, 
measu:ed  and  tested.  It  is  unknown  how  many  million 
tons  may  eventually  be  mined,  when  such  is  neces.sary. 

The  next  essential  is  the  quality  of  the  ore  when  con- 
centrated. The  following  is  an  analysis  of  a  laboratory 
test  of  the  ore,  before,  and  after  concentration,  made 
by  Mr.  J.  D.  Gilchri.st,  P>.M.,  of  Denver,  Col.  which  gives 
very  satisfactory  results. 

The  ore  crushed  to  4  mesh,  and  screened  to  four  sizes, 
analysis  as  follows. 

(Per  Cent) 
Iron  Silica  Phos.  Sulphur 

Tluough     4  on  6    39.6  44.15  .069  .46 

6    '•    8    36.6  44.20  .065  .36 

8    "  20.  .  .    ...  ,     36.7  43.0  .64  .32 

20  39.1  34.5  .067  .36 

Tlic  analysis  of  the  concentrates  follows: 

Concentrates   58.5  14.7  .083  14 

Tailings   20.  67.0  .033  .56 

Having  established  the  quantity  and  quality  of  the 
ore.  we  have  now  to  (juarry  or  mine  it  for  concentra- 
ticn.  At  the  deposits  under  consideration,  sufficient  ore 
to  ])rovide  an  out])ut  of  one  thousand  tons  per  day,  for 
one  hundred  years,  can  be  quarried  and  handled  by 
.steam  shovel,  thence  sent  to  the  concentra'or.  by  ears,  or 
conveyer;  little  manual  labour  is  re(|uired,  and  no 
cheaper  way  of  obtaining  ore  exists.  The  process  of 
crushing  or  grinding  the  ore,  differs  with  the  kind 
of  ore  to  be  handled. 

The  following  is  the  estimated  cost  of  concentrating 
the  ores  under  consideration,  supplied  by  Mi-.  Gilchrist: 

Mining,  1%  tons  70c  ".  70 

Milling,  I'-Yi  tons,  30c  .53 

Itcyalty,  1%  ton.s,  15c.  .   2G 

Xodulizing  M)'/,  of  product,  $1.50  60 

Mine  and  general  office   .30 

Co.st  of  concentrated  ore  at  mine   $2.39 

The  ore  having  been  concentrated,  nodulized  or  sinter- 
ed, as  the  process  may  be,  is  ready  for  transportation  to 
a  market  or  smel'e".  For  the  magnetic  .separaticn  of  the 
concentrated  ore,  and  for  other  uses,  the  plant  of  the 
Kainini.sti(pia  Electrical  Power  Company,  is  situated  on 
tlie  Kaministiipia  River,  about  5  miles  distant,  and  easv 
of  access  for  a  power  line,  along  the  C.  X.  Railway  right- 
of-way.  The  Shebandowan  River,  near  by,  could  be 
cheaply  utilized  for  jiower  to  the  extent  of  8,000  to 
10,000  H.P. 

The  ore  de])0sits  on  the  Kaministiqua  range  are  jjen- 
e:ally  within  a  mile  of  the  Canadian  Pacific  Railwav. 
and  the  Canadian  National  Railway.  Those  on  the  Mat- 
tawin range  are  e(iually  contiguous  to  the  Canadian 
Xorthern  branch  of  the  Canadian  X'ational  Railwav. 
The  distance  over  either  of  these  railways  to  Port  aV- 
tliur  or  Fort  William,  will  not  exceed  fifty  miles  in 
any  ea.se.  most  of  it  not  more  than  35  miles,  with  grades 
in  favour  of  the  traffic. 

We  are  now  prepaved  to  estimate  the  cost  of  the  ore, 
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delivered  ou  cars  at  i'ort  Arthur: 

Cost  of  quarrying  and  concentrating  a;^  ah()\(', 

per  ton   $2.39 

Freight  -jO 

Handling  10 


('(1st  at  Port  Artlnu-   $2.99 

Lake  freight,  1920    1.10 


Cost  at  Lowei-  Lake  Ports    $-1.09 

\'alue  of  non  bessemer  oie  at  lower  lake  ports, 

1920    7.2-1 


Pi-ofit  on  sale  of  concentrates,  per  ton   $3.15 


liitiuuinous  coal,  when  imported  for  coking,  for  use 
in  iron  furnaces,  carries  a  duty  of  53  cents  per  ton, 
with  a  rebate  of  99%,  making  it  practically  free. 

Limestone  has  to  be  imported  from  Kelley  Island,  in 
Lake  Erie.  The  pre-war  price  for  this  material  was 
$1.10  per  ton,  landed  on  the  wharf  at  Port  Artliur. 

Before  dealing  with  the  market  for  the  output  of  a 
steel  industry,  it  is  important  to  consider  the  favourable 
geographical  position  of  Port  Arthur  for  its  distribu- 
tion. 

Approximately,  midway  in  the  transportation  system 
of  the  continent,  shipments  can  Le  made  to  all  mid-con- 
tinental points  with  a  shorter  rail  haul  than  that  of  any 
competing  works,  with  the  added  advantage  of  cheaper 
raw  materials.  ISucJi  a  plant  at  l"(jrt  Arthur  woidd  com- 
maiul  the  market  for  steel  products  for  that  immense 
territory  reaching  from  the  Great  Lakes,  to  the  Pacific 
Ocean. 

During  the  season  of  navigation,  and  cheap  water 
carriage,  a  Port  Arthur  industry  could  compete  with 
Eastern  steel  concerns  in  certain  protlucts,  as  far  east 
as  .Montreal,  while  to  the  west,  three  transcontinental 
railways  tapping  every  portion  of  that  immense  ter- 


ritory, will  bring  a  uon-cO)upetitive  market  to  its  doors. 
That  market  will  consist  of: 

Steel  rails  and  track  material  .  Between  Port  Aithu:' 
and  the  Pacific  Coast,  there  are  upwards  of  10,000 
miles  of  railway  tracks,  5%  of  the  rails  of  which  have 
to  be  renewed  each  year,  calling  for  ;■)(),()()()  tons  of 
rails,  without  taking  into  consideration  the  rails  for 
new  mileage  of  main  line  and  sidings  continuallj-  being 
built.  Eastward,  Poit  Arthur  could  compete  for  the 
supply  of  -dt  least  30,000  tons  of  the  requirements, 
which,  with  angle  bars,  track  bolts,  spikes,  etc.,  would 
mean  an  annual  market  continually  increasing,  of  100,- 
000  tons  of  track  material. 

Wire  Rods,  Fencing,  etc.  A  non-competitive  market 
in  the  West,  to  provide  for  the  requirements  of  two 
hundred  million  acres  of  agricultural  land,  with  hun- 
dreds of  towns  and  villages. 

Steel  Plates  Ships  plates  could  be  produced  at  a  price 
that  would  permit  the  local  Shipbuilding  plant  to  com- 
pete with  any  similar  plant  on  the  Great  Lakes,  in  ship- 
building, or  repairing,  and  could  supply  the  Pacific 
Coast  plants  in  competition  with  the  world. 

Merchant  bar  iron,  plates,  nails,  etc.  A  Port  Arthur 
plant  could  command  the  market  in  Canada,  from  Lake 
Superior  to  the  Pacific  Coast. 

These  various  items  would  provide  a  ready  market 
for  the  output  of  a  1,000  ton  steel  plant  at  Port  Arthur. 

Port  Arthur  is  well  situated  to  take  care  of  the  out- 
put of  by-product  coke  ovens. 

Unlimited  hydro-electric  power  is  available,  at  around 
$20.    per  H.  P.  per  year. 

This  memo  has  only  dealt  with  some  of  the  more 
accessible  iron  deposits,  in  addition  to  these  there  are 
immense  tonnages  of  available  ore  on  the  Loon  Lake 
(hematite)  range,  the  Nepigon  Atikokan  and  Steep 
Reck  ranges,  all  of  which  are  within  economic  distances 
from  Port  Arthur. 


Coal  Mining  ii 

The  folloiri)i(j  accoitnl  of  Ihe  present  conclitio)is  under 
vhich  coal  is  mined  in  Cape  Breton  has  been  p>epared 
hy  officials  of  the  lirHi.sh  Empire  Steel  Corporation,  and 
(jives  the  owners'  .tide  of  the  case.  We  have  not,  un- 
fortuiiatelij,  a  simikDlij  lucid  and  authoriiaiive  state- 
ment of  the  miners'  side  of  the  case  for  pnhlication. 

As  conditions  in  the  coal-fields  from  coast  to  coast 
are  in  essence  simUar,  this  account  may  serve  as  a  found- 
ation of  fact  upon  which  to  build  structures  of  agree- 
ment between  operators  and  operatives  in  the  various 
fields.— Ed. 

The  situation  of  the  Douiinion  Coal  Conii)aiiy  must  he 
considered  under  two  heads,  namely: 

a.  Temporary  and  world-wifle  ti-ade  conditions,  ai  is- 
ing  out  of  the  war. 

b.  Permanent  and  local  conditions,  inhercut  in  the  sit- 
uation of  the  Company's  collieries  and  markets. 

Temporary  and  world-wide  conditions  which  made  it 
p().ssil)le"  to  pay  the  wages  called  for  by  the  Montreal 
Agreement,  and  which  now  I'cquirc  a  reduction  in  wages, 
ai  e  as  fellows  : — 

Conditions  nxiking  high  wage  rates  possible. 
a.  The  rise  in  commodity  prices  (or  decreased  ])ur- 
cliasing  value  of  money)  necessi'ating  lai-g<'r  expendi- 
tures for  goods  of        kinds,  when  ciiiii|)iii-(Ml  with  pre- 
war prices. 

This  is  usually  icferred  to  a.s  "inflation"  and  it  is 
necess;ii-ily  aceonipaiiied  by  iiiei'eased  cost  of  living  and 


Cape  Breton. 

higher  rates  of  Avages. 

b.  Higher  selling  prices  for  coal,  the  commodity  which 
the  Company  pi'oduces  and  sells,  and  out  of  wliich  it 
pays  wages. 

c.  Decrease  in  the  coal  ])i'oduction  of  the  Woi-ld,  due 
to  army  drafts,  opening  up  tlhe  European  market  to 
Nova  Scotia,  at  good  prices,  for  the  first  time. 

d.  Pleavy  demand  for  steel  goods,  taking  a  large  pro- 
portion of  the  Company's  coal  output  for  steel-making 
l)urposes. 

e.  Unusual  denmnd  for  steamship's  bunkers  at  Nova 
Scotian  ports,  and  supplying  of  cai'go  coal  to  vessels  call- 
ing at  these  ports. 

Conditions  now  requiring  reduction  of  wage  rates. 

a.  The  fall  in  commodity  prices  (or  increased' pur- 
chasing power  of  money)  enabling  the  purchase  of  all 
classes  of  goods  with  smallei-  expenditures  of  money 
when  compared  with  war-time  prices. 

This  is  tlie  process  of  "deflation"'  and  it  is  accom- 
panied by  decreased  cost  of  living,  re(piiring  and  jn'r- 
mitting  only  lower  rates  of  wages. 

b.  (Constant  lowering  of  the  .selling  prices  of  coal, 
which,  ])eing  a  commodity,  must  follow  tlu^  geiu'ral 
trend. 

c.  Increase  in  the  coal  production  of  the  AVcu-ld. 
caused  by  imlustrial  restoration  in  Europe,  closing  this 
market  to  Nova  Scotion  coal  ,at  our  pi-eseiit  cost  of  coal 
mining. 

d.  Entire  lack  of  demand  for  steel  goods,  reducing 
irreally  the  ])ropoi'tion  of  coal  used  in  steel-n)aking. 
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vpry  (lit'ticull,  and  a.s  not  |»cniiitliug  competition  witli 
ports  ami  <'ntiie  caiu'fllation  of  cargo  businoss  at  these 
]iorts. 

f.  Increased  pressure  of  United  States  competition  in 
the  whole  of  Eastern  Canada,  due  to  excess  of  coal  sup- 
ply ovei-  demand  in  the  United  States. 

The  jiermanent  and  local  conditions  in  the  coal  in- 
dustry in  Nova  Scotia  have  always  been  recognized  as 
veiy  difficult,  and  as  not  permitting  competition  witih, 
United  States  coal  without  protection  by  (customs  im- 
])ort  fluties,  and  the  payment  of  a  lower  scale  of  wages 
than  that  of  competitive  coalfields  in  the  United  States. 

This  permanent  limitation  of  the  Nova  Scotia  field 
was  recognized  by  the  International  Officers  of  the 
I'nited  Mine  Workei'S  in  the  negotiations  which  led  to 
the  extension  of  the  organization  into  Nova  Scotia,  who 
assured  the  coal  comjiaiiies  undei-  date  of  February  21st 
1!)19  tliat  the  desire  of  the  )iiiners  of  Nova  Scotia  to  have 
Ihe  United  Mine  Workers  of  America  extend  its  .juris- 
diction to  Nova  Scotia  "does  not  arise  from  any  inten- 
tion to  make  the  wage  rates  aiul  working  conditions  of 
N'dva  Scotia  conform  to  those  obtaining  in  the  other  dis- 
tricts of  the  United  Mine  Workei's  of  America."  The 
coal  companies  were  further  given  the  assurance  "that 
the  limitations  of  Nova  Scotia  in  regard  to  outsifh;  com- 
petition in  the  sale  of  coal  are  i-ecognized  l)y  the  incom- 
ing Mine  Workers  of  America,  and  will  always  be  l)orne 
in  mind  in  the  future. 

This  limitation  of  the  competitive  ability  of  the  Nova 
Scotia  coal  industry  consists  in  the  ability  of  the  coal 
operators  of  tlie  United  Sta'.es  to  mine  coal  at  a  cost 
which  is  very  much  lowei'  tlian  is  possible  in  Nova  Sco- 
tia, said  abUity  arising  fi'koiii  more  favourable  phy- 
sical conditions  of  mining.  Thcic  is  no  method  by 
which  this  superiority  of  the  United  States  coal  oi)er- 
ator  can  be  overcome,  and  Nova  Scotia's  disability  in 
this  respect  must  and  has  been  genei-ally  recognized. 

The  pressure  of  Anu'rican  competition  in  coal  was 
nevei-  more  serious  than  at  this  lime,  because  United 
States  coal  mines  wei-e  never  so  highly  developed  foi' 
outpid,  as  they  are  now. 

In  recent  years,  in  addition  to  the  temporary  world- 
wide conditions  of  money  inflation,  previously  referred 
to,  the  producer  of  coal  in  Nova  Scotia  has  had  the  ben- 
efit of  certain  tempoi-ary  conditions  that  have  tended 
to  increase  the  co.st  of  imjiorted  coal,  and  to  affoi-d  ad- 
ditional protection  to  Nova  Scotia  coal,  over  and  above 
the  usual  Customs  Duty,  namely: — 

High  Freight  Rates  and  Exchange  Losses. 

This  additional  protection  has  consisted  of  the  follow- 
ing factors: 

a.  High  freight  rates  to  the  l'.  S.  border. 

b.  Premium  on  New  York  funds,  ranging  around  12 
to  1")  per  cent,  which  has  !o  i)e  i)aid  on  the  pitmouth 
jirice  of  the  coal,  plus  the  fi'cight  i-ate  to  the  border. 

c.  Maximum  wages  paid  to  mineworkers  in  the  TTnit- 
ed  States. 

All  these  conditions  have  undergone  or  are  about  to 
undergo  drastic  changes  in  a  downward  dii'ection. 

Since  the  middle  of  the  Summer  of  1921  exchange  has 
(Iropi)ed  as  low  as  41/2  Pfi'  ('("'i^'  f"'<l  '^s  tendency  is  eer- 
taiidy  downwards  on  the  long  swing. 

A  reduction  of  ten  per  cent  on  farm  product  freights 
was  announced  in  November  by  the  railways  of  the 
United  States. 

A  ten  per  cent  decrease  in  freight  rates  on  Canadian 
i-ailroads  was  effeetiive  1st  December  1921.  Further  de- 
creases in  railway  freights  are  confidently  looked  foi- 
before  the  Summer  of  1922.  The  Anu^riean  Mining  Con- 
gress, a  very  influential  political  body  in  the  United 


States,  has  memorialised  the  U.  S.  ('ongres,s  urging  a  25 
pel-  cent  reduction  in  freight  rates  for  the  relief  of  min- 
eral |)i'oducts  and  the  mining  interests  of  the  I'nited 
States. 

The  Wholesale  Coal  As.sociation  of  the  United  States 
has  petitioned  the  Interstate  Commerce  (.'ommi.s,<*ion  for 
a  reduction  of  freight  diarges  on  coal,  and  ff»r  a  re.stora- 
*ion  of  the  rates,  charges  and  diffeicntial  relatif>nshij»s 
existing  in  1917. 

Reductions  in  itiincis*  wages  have  been  'geiieral  in 
the  United  States  in  non-union  field.s,  a?ul  average  at 
the  end  of  October  not  less  than  '.',()  per  cent.  Out.side 
the  Central  Competitive  Distiict  miners'  wages  have 
returned  to  the  standards  of  1917,  for  the  most  part. 

The  .slackness  ot  bituminous  coal  demand  in  the  TTnit- 
ed  States  is  shown  by  the  fact  that  the  stocks  of  bitu- 
minous coal  in  the  United  States  on  Novend)er  1st  1!)21 
ar-c  estimated  by  the  rnite<l  States  (feologicjd  Survev  at 
47, 400, ()()()  net  tons,  sufficient  for  4:{  days'  re(|uirements 
at  the  average  rate  of  consumption.  With  the  exception 
of  the  Autumn  and  Winter  of  1!)1)S,  records  show  that 
at  no  subsecpient  or  previous  :ime  has  theie  l)een  such  a 
lai-ge  stock  of  coal  on  hand  at  this  time  of  the  year. 
Accompaning  this  unprecedented  condition  of  large 
stocks  of  coal  on  hand,  is  an  atinormall.v  low  rate  of 
consum[)tion. 

Spot-mine  pi-ices  range  from  $1..')0  to  $2.00  for  run- 
of-mine  coal. 

A  sub.stantial  reduction  in  the  rate  of  mineworkers" 
wages  is  expected  to  follow  the  expiry  of  the  cunent 
wage  agreement  with  the  United  Mine  Workers  at  the 
end  of  March,  1922. 

The  effect  of  this  coiid)ination  of  factors  upon  lhe 
.Montreal  market  will  be  to  reduce  the  selling  i)i-ice  cf 
coal  by  from  $l.r)0  to  $2.00  ])er  ton  from  the  i>rices  cur- 
rent in  the  Autumn  of  1921.  This  reduction  of  .selling 
price  in  Montreal  will,  of  cour.se,  cau.se  an  identical  h.ss 
of  i-evenue  at  the  pitmouth  in  Nova  Scotia. 

The  lack  of  demaiul  for  coal  and  the  Company's  in- 
ability to  .sell  coal  in  face  of  com|)etition  fmm  the  Unit- 
ed States  coalfields  sliowed  a  .steady  decline  in  .sales 
month  by  month  (hiring  tins  year,  a  cf)ndition  of  affairs 
which  is  caused  by  heavy  importations  of  coal  from 
across  the  border,  .sold  at  a  i)rice  the  Dominion  Coal 
Company  cannot  compete  with  because  of  high  costs  nf 
production  in  its  mines. 

The  Company's  inabilit.\-  to  nmke  coal  sales  arises 
fi'om  inability  to  meet  American  j^rices,  by  rea.son  of 
the  high  cost  of  production.  The  impor'ation  of  United 
States  coal  into  Canada  during  1921  has  been  for  the 
nine  months  ending  September  as  follows.  The  steady 
decline  in  the  selling  price  (or  declared  value  at  the 
boi-der)  is  verv  noticeable. 
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STORIES  of  the  SEA 

AND  THE 

Grand  Bank  Fishermen 

by  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 

A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.  A  story  of  action  with 
thesceneslaid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 

A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 

THE  SHACK  LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 

A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 

Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON    BOOK   COMPANY,  Limited 

TORONTO,  ONT. 
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Information   

Is  the  life  blood  

Of  Die  steel  industry  

And  your  technical  pages   

Are  the  best  source  of  new  ideas  .  .  .  . 
Concerning  methods  and  machines  .  . 

For  improving  production  

Moreover   

There  Are  only  two  ways   

To  get  this  valuable  material   

You  must  either  spend  a  day  a  week 
RcAding  nineteen  publications  or.  .  .  . 

j|p  no  a  year   

And  fifteen  minutes  

With  the  only  magazine  that   

In  more  than  600   

Digests  informative  articles   

Industrial  publications   

And  what's  more   

Ygu  can  prove  it   

Rv  simply  sending   

The  Coupon   


A  (]ro|)  of  $1.50  [)er  ton  in  the  sellinfi;  priee  of  coal 
during  the  first  nine  months  of  1!)21  is  indicated  by 
those  fi<:ures,  but  durinp  the  |)eriofl  from  October  1st 
to  (Ifite  the  drop  hfis  been  still  more  severe.  The  sellirifr 
prices  of  the  Dominion  Coal  Company  must  conform  to 
these  lower  levels,  if  sales  are  to  be  made. 

For  the  first  half  of  1921  the  import  of  American 
bituminous  coal  into  Eastern  Canada  compares  with  two 
previous  years  a.s  follows: — 

Imports  of  U.S.  Coal  Maritime  Prov.  &  Quebec 

during  first  half  of : —  Short  Tons. 

1921   l,40:j,724 

1920    782,774 

1919   1,058,594 

Durinp  the  second  half  of  the  year  coal  has  been  im- 
ported into  Quebec  at  a  rate  greater  than  during  the 
first  half  of  1921,  and  sales  of  V.  S.  Coal  have  been 
made  at  ports  in  the  Maritime  Provinces,  such  a.s  St. 
John,  N.B.,  and  Cliathani,  X.S.,  which  were  regarded  as 
an  unas.sailable  market  for  Xova  Scotia  coal. 

Increases  in  Wages. 

Increases  in  wages  during  the  period  of  rising  prices 
asked  by  the  workmen,  and  granted  b.v  the  company, 
were  as  fellows : — 


n 

Date  of 

Increase 

«  3 

<ss  o 

a  cr. 

J,.- 

lis 

1st  June  191(5  

6% 

6% 

1st  November  IfKi  .  .   .  . 

15.9% 

22.9% 

1st  May  1917  

14.2 

40.6% 

1st  January  1918   .  .  . 

16.0% 

63.1% 

l.st  July  1918  

5.1% 

68.0% 

January  1920  . .   . . 

9.0% 

96.2% 

1st  November  19"0  .... 

12.5% 

120.7% 

Individual  rate  increases  have  exceeded  the  figures 
above  given. 

The  average  daily  earnings  of  all  clas>;es  of  work 
men  at  the  Dominion  Collieries  have  risen  as  follows: — 


THE  INDUSTRIAL  DIGEST, 

25  West  45th  St.,  New  York,  N.Y. 
It  sounds  good  to  me,  so  send  along  your  fortnightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  ai*  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 

Name    Position  

Firm  


Address   

City    Province 


1914 
1915 
1916 
1917 
1918 
1919 
1920 
Sept.  1921 


3 

1 .87 
1 . 95 
2.06 
2 . 62 

;}.:?2 
:i.48 
4 . 00 
4.47 


2.07 
2.05 
2.17 
2.80 
:{ .  64 
A .  79 
4.41 
5 . 00 


3.06 
3.01 
3.30 
4.21 
5.39 
5 . 65 
6 . 55 

7  •>) 


2.46 
2.48 
2.64 
3.35 
4.25 
4.42 
5.02 
5 . 73 


These  figures  imlicate  increases  over  1!M4  rates  as 
follows : — 

Surfacemen   140  percent 

Underground  Labor   145 

"Mining  Coal  ^  . .  l;j(j 
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Index  to  Mill  Supplies 

Tins  Direciury  is  pubiished  in  Ihe  interests  of  our  reader*.  Buyers  who  are  unable  to  find  out  what  they  deaire  »r« 
invited  to  communicate  with  the  publishers  of  this  Journal,  who  in  all  probability,  will  be  able  to  givo  the  iJeaired 
information. 


Accuiuulators,  Hydraulic; 

Stiiait-'l'uriier   Machine  Co..   IlHmlUoii,  Ont. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  CompresBorB: 

Ft.  '1'.  Gllmaii  &  Co.,  Montreal. 
Alnmlnuin: 

A.  C.  I.ealie  Co.,  Titd.,  Montreal. 
Angle  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Barbed  "Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Out. 
United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

.Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
AzI«B,  Car: 

Nova  Scotia  Sleei  &  Coal  (";o..  Ijimiled.  New  Glasgow,  N  S 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  laoooniotlve: 

Nova  Scotia  Steel  *  Coal  Co.,  Limiled.  New  Glasgow,  N.S 
United  States  Steel  Products  Co.,  Montreal. 

ft  trrel  Stuck  (Black  Ste«l  Sheeta) : 

Seneca  Iron  *  Steel  Co.,  Buffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

%  ira: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Montreal. 

Rnrs,  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian   Western  Steel  Co.,  Calgary,  Alia. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Ferguson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton,  Onl. 

Reals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow,  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd..  Montreal. 

Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Ste«l: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nov.T  Scotia  Steel       Coal  Co.,  T,imlted.  New  Glasgow,  N.S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  Iron  &  Steel  Coy.,  Ltd..  Sydney,  N.  S. 

Nova  Scotin  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Beltlngr,  Bnbber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  litd.,  Toronto,  Ont 
Benzol: 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyde  *  .Son.s,  Montreal,  Que. 

Btns,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reld  &  Rrown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto 

'I'nionio  Iron  Works,  Totonlo.  Ont. 

BInck  Steel  Sheets: 

R.  R-  S.  H.  Thompson  &  Co..  Ltrl. 
.Seneca  Iron  &  Steel  Co..  Kuffalo,  N.Y. 
Leslie  &  Co.,  Ltd..  A.  C,  Montreal,  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 

BloomB  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  St«.  Marie. 

Dominion   Foundries  &  Steel,   Ltd..   Hamilton.  Oni. 
Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  N  S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling  Engine  Works.  Winnipeg,  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 


Bolts: 

Balnen  &  Peckover.  Toronto,  Ont. 
Steel  Co.  of  CanLda.  Ha  .illton,  Ont 
Canadian  Tube  &  Iron  Co.,  Montreal.  P.Q 


Bolts,  Sallway: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Bolts,  Hnts,  Blvets: 

Canadian    Tube   A:    Iron    Co .    Ltd  Montreal. 

{Hee\  Company  of  Canada,  Ltd.,  Hamilton,  Ont, 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co.,  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Brass  Ooods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Oni. 
Brlck-insolatlnff : 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Brldgrss: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Building's,  Metal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Speoialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Onl. 


Carriers: 

Canadian  Matliews  Gravity  Carrier  Co.,  Toronto,  t 'nt 


G-askets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  on'. 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons,  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth  Mfg.  Co.,  Limited,  Hamilton,  Ont. 

Castings,  Brass: 

Wentworth   Mfg.  Co.,  Limited,  Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth   Mfg.   Co.,  TJmited,   Hamilton,  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries.  Ltd.,  Montreal  P.Q 
ISlectrlcal  Fittings  &  Foundry.  Ltd.,  Toronto.  (  nt 
Algoma  Steel  Corp.  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundrie.*!,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co.,  Hamilton,  Ont. 
.Toilette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  "loro.  ' 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian  Steel   Foundries,  Ltd..   Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  St«el: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  On'. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Chrome : 

American   Itef raclcries  Co. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd..  Toronto.  Ont 
Milton  Hersey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto 

Chucks  Ziathe  and  Borlur  UUl: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  f>  . 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla.  Ohio.  U.S.A. 

United  States  Steel  Products  Co.,  Montreal. 


Concrete  Hardener  and  Waterproofer: 

Beverldge   Supply   Company,    Limited,  Montreal 


Consultliir  Ilng1ii<>ors: 

W  TC.  Moore  Co.,  Ud.,  PittsbUTf,  P» 
^'   a.  Tyler  Co.,  ClaTaluid 
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'I'lio  {ictiKil  iiulividiial  iiiiiin;il  (■;iniiii^rs  were  ^rrcatly 
ill  excess  dl'  lliis  jiiiioiiiit. 

Tlie  (lifl'ieiilty  of  tlio  ('onii)any's  position  is  jipparent 
wlieii  it  is  slated  lliat  willi  an  outpwt  rediieod  by  34 
jier  cent  and  its  productive  employees  reduced  by  38 
pel-  cent  (tbe  n<rurcs  beinf?,  of  course,  virtually  the 
same)  it  has  been  necessary  to  carry  on  the  payroll  a 
force  of  non-productive  employees  whose  numbers  dc- 
rlined  only  by  (i  per  cent,  and  late  of  wajres  was  in- 
creased l)y  over  140  per  cent. 

The  effect  of  lower  outputs,  lessened  individual  pro- 
ductivity, (not  miners  at  the  faee)  and  increases  in  the 
rate  of  wajres  has  been  1o  increase  the  lal)our  cost  of 
l)roduciii<i-  of  a  ton  of  coal  since  1915  by  a})prox.  200 
jier  cent. 

It  has  been  possible  to  pay  such  additions  to  the  i)ay- 
rolls  only  by  ijassiujj  along'  the  cost  to  the  consumer, 
but  this  is  no  longer  possible. 

The  Selling  Prices  of  Coal. 

Coal  has  foi-  months  been  out  of  line  witli  the  prices 
of  other  commodities.  Most  commodities,  except  coal 
and  those  such  as  iron  and  steel,  which  depend  for  their 
production  cost  on  the  cost  of  coal,  have  been  deflated 
to  about,  and  in  some  cases,  below  the  pre-war  level.  The 
supply  of  coal  is  now  hugely  in  excess  of  the  demand 
both  in  the  United  States,  Europe  and  in  Canada,  and 
])rices  arc  daily  (pioted  lower.  There  is  no  known  rea- 
son to  expect  that  coal  can  stand  out  a<rainst  the  world- 
wide tendency  to  lower  prices. 

Already,  and  in  the  ])ast  six  Tiionths,  the  Company 
has  been  compelled  to  accept  lower  ji:  ices  for  its  coal, 
and  the  averag'e  sellinf>-  jirice  .shows  a  steady  decline 
month  by  month  since  the  openin<>:  of  the  St.  Lawrence 
navif^ation  season.  Lower  prices  than  prevail  today  are 
now  bein<?  quo'ed,  and  will  be  quoted  next  year,  by  the 
Comi)any's  competitors,  and  it  will  not  be  possible  to 
sell  the  Company's  ])roduct  unless  its  price  is  mat- 
erially lowered. 

Wages  form  the  largest  item  of  the  cost  of  produc- 
tion; hence  a  reduction  in  wages  is  reijuired  to  enable 
the  Company  to  hold  its  cusU)mers. 

In  regard  to  future  sales  the  Comjiany  believes  it  can 
sell  the  entire  product  of  its  mines  in  Eastern  Canada, 
provided  it  can  offer  customers  coal  at  competing  sell- 
ing price. 

In  pre-war  years,  up  to  two  million  Ions  jier  sea.son 
were  sent  up  the  St.  Ijawrence  by  tiie  Company,  a  (pian- 
tity  which  was  appioximalely  half  the  annual  output 
and  this  market  is  still  available  if  the  hindrance  of  ex- 
cessive cost  of  production  can  be  overcome. 

During  1922  there  will  still  likely  remain  some  of 
the  additional  jirotection  to  the  Canadian  coal  producer 
occasioned  by  high  railway  freights  and  the  premium 
on  New  York  funds.  Most,  if  not  all  of  this,  will  prob 
ably  have  beeii  removed  in  1923  season  by  return  to 
normalcy  in  the  I'nited  States  aiul  lestoration  of  Can- 
adian currency  to  parity  of  exchange. 

The  year  1922  will,  therefore,  present  an  opitortunity 
to  regain  the  whole  of  tiic  St.  Lawrence  market  such 
as  Avill  not  speedil.v  recur,  and,  moreover,  the  St.  Law- 
rence market  offers  the  only  outlet  for  coal  that  will 
enable  the  mines  in  Nova  Scotia  to  operate,  except  on 
the  most  limited  scale. 

The  Cost  of  Living-. 

The  cost  of  living  is  not  calculated  by  any  official 
body  in  Canada.  The  Labour  Gazette  issues  monthly 
a  calculation  which  includes  foodstuffs,  rents,  fuel  and 
light,  but  omits  clothing.  The  same  is  true  of  British 
statistics. 


Index  numbers  are  not  an  accurate  index  tr.  the  cost 
of  living.  The  only  accurate  measure  of  changes  in  the 
cost  of  living  is  one  ba.sed  on  changes  in  the  retail  co.st 
of  the  various  items  of  exficnditiire,  weighted  accord- 
ing to  their  relative  impo  tance  in  the  family  budget. 

In  Aiigu.st  1918,  at  the  instance  of  the  Vw]  Controller, 
an  enrpiiry  was  made  into  the  cost  of  living  in  Pictoii 
County,  and  a  budget  of  living  costs  was  agreed  upon 
by  a  Committee  representing  the  workmen,  the  Coal 
Companies,  and  the  Department  of  Labor.  This  bud- 
get priced  at  the  various  dates  mentioned  below,  .shows 
the  following  variations,  namely: — 


1914  as 

100% 

—  1007r 

January 

1918 

—  loiy. 

A  ugiist 

1918 

—  104% 

xViigu.st 

1919 

—  182% 

August 

1920 

—  232% 

Augu.st 

1921 

—  160% 

December 

1921 

—  ir)0% 

Living  costs  in  Pictou  County  at  this  date  are,  there- 
fore, ;")()  per  cent  above  those  of  1914,  or  about  what 
they  Avere  four  years  ago  in  January  1918. 

A  numl)cr  of  other  authoritative  calculations  are 
available  which  relate  to  other  parts  of  Canada  and  the 
United  States,  and  for  comparison  with  conditions  at 
the  Mines  in  Nova  Scotia  mu.st  be  corrected  to  allow  for 
the  lower  rent  and  fuel  co.sts  at  the  Mines.  The.se  outside 
calculations  agree  in  putting  the.  general  co.st  of  living 
(outside  the  local  mining  centres)  at  60  per  cent  above 
1914,  a  figure  that  agrees  closely  with  these  previously 
mentioned,  when  correction  for  low  rental  and  fuel 
prices  is  made. 

General  Conclusions. 

Tlie  ability  of  the  Dominion  Coal  Company  to  pay 
wages  depends  upon  its  ability  to  sell  coal. 

Coal  cannot  be  mined  and  sold  at  a  profit  at  prices 
prevailing  and  likely  to  prevail  in  1922,  because  of  the 
following  conditions : 

Srlliiuj  price  of  coal. 

During  1922  the  Company  anticipates 

that  coal  i)rices  will  be   less  than  the 

prices  of  the  early  Summer  of  1921  by    30  per  cent 

and  less  liian  the  prices  obtaiiialile  when 

I  lie  Montreal  Agreeiiieiit  was  mad(>  bv    .">()  ppi-  ,.(.|,t 

Cost  of  frodiiction. 

r>y  leasoii  of  higlicr  wages,  higher  costs 
of  mine  sui)plies,  increased  taxation  by 
federal  and  provincial  governments  and 
workmen's  comi)ensa* ion,  by  reason  of  a 
lowering  of  output  by  30  per  cent,  by 
disproportion  of  non-producers  employ- 
ed aiul  smaller  number  of  miners,  re- 
ducijig  efficiency,  the  co.st  of  producing 
coal  has  risen  when  compared  with 
l-'l-i-  l'.^-   224  per  cent 

Efinii)i(/s  of  Ihc  Mivcivorkcrs.  ■ 

Earnings  of  the  employees  at  the  coal 
mines  are  from  120  to  200  per  cent 
greater  than  the  rates  of  1914,  and  may 
be  fairly  averaged  at  an  increase  of.  .    140  per  ceir 

Expenses  of  the  I iidiridual. 

The  cost  of  living  at  the  mines  in  Nova 

Scotia  is  between  50  and  60  per  cent 

above  the  cost  of  1914,  and  may  be 

fairly  averaged  at  ".   ,.    50  per  cent 
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(Continued). 

Crane»,  Electric  Travalllnr:  „     ^  . 

Nortliern  Crane  Works,  Ltd..  Walkervllle,  Ont. 

Cranes,  Iiooomotiv*: 

Northern  Crane  Works,  Wallterville,  Ont. 

Crane*,  Travelling-,  Electric,  and  Hand  Power: 

Northern  Craiie  Works,  Wnlkerville,  Ont. 
Canadian  Fairbanks-Morse  Co.,  Ltd.,  Montreal. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Crnolblea: 

Hyde  &  Son.s,  Montreal,  Que. 


Cnpolaa: 

Nortliern  Crane  Works. 


Walkervllle,  Ont. 


Cnpolaa,  Fonndry; 

Northern  Crane  Works.  Ltd.,  Walkervllle,  Ont. 


Liinited,  Montreal. 


Damp-proof  Coating-: 

Reverklge    Supply  Company, 

Derrlcka; 

R.  T.  Oilman  &  Co.,  Montreal. 

Dies  and  Die  Stocks: 

Canadian  Falrbanlcs-Morpe  Co.,  Montreal.  P.Q 

Drop  Forging: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
i>nmp  Cars: 

McKlnnon  Shell  Co.,  SherbrooUe. 
R.  T.  Gilman  &  Co.,  Montreal. 

Dnat  Arresters  (for  Tumbling  Mills) : 

Northern  Crane  Works,  Walkervllle,  Ont. 

Dynamos  &  Electrical  Supplies: 

Can.  General  Electric  Co.  of  Canada,  Ltd.,  Toronto, 
Electrical  Fittings  &  Foundry.  Ltd.,  Toronto. 
Volta  Mfg.  Co.,  Welland,  Ont. 


Electro-Plating: 

Wentworth  Mfg. 


Co.,  Limited,  Hamilton,  Or.t. 


Emery  and  Emery  Wheels: 

Wilkinson       TCompass.  Hamilton.  Ont. 

Engines — Heavy  Oil: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Enameling  Finish  Steel  She«ta; 

Seneca  Iron  <fe  Steel  Co.,  Buffalo,  N.T. 


Fan  a: 

.Smart-Turner  Machine  Co.,  T..td..  Hamilton,  Co 

Fence  Staplea: 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Ignited  States  Steel  Products  Co.,  Montreal. 


N  S 


Ferro-Manganeae : 

A.  C.  I..eslle  &  Co.,  Ltd.,  Montreal. 


Ferro-Sllicon: 

A.  C.  Leslie  &  Co., 


Fibre,  Vulcanized: 

Bevcrldge  Supply 


Ltd..  Montreal. 

Company,    Limited,    Monti  eai. 


Fire  Briek: 

Elk  Fire  Brick  of  Canada,  I,td.,  Hamilton.  Kjt. 
('resccnt   Refractories  Co.,   Curwensvillc,   Pa.  U.S.A. 
Ironton  Fire  Brick  Co.,  The,  Ironton,  Ohio. 

Fire  Brick  Cement: 

Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 
National  Flreprooflng  Co.  of  Canada.  Ltd..  Toronio, 
Hvde  *   Rnn»  Montrool 

Quigley  Furnace  Specialties  Co.,  New  York. 

Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Fire  Brick,  Jointleaa: 

Ueveridge    Supply    Company,    Limited,  Montreal. 
Flooring  Materials: 

Reverldge    Supply    Company,    Limited,  Montreal. 
Flnorapar: 

Canadian  Industrial  Minerals.  Ltd..  Toronto,  Ont. 
Forginga; 

Mnva  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow. 
Slrrl  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
i  niloil  States  Steel  Products  Co.,  Montreal. 

Forglngs,  Marina: 

i^anada  Foimdries  *  Forgings  Ltd  .  Welland.  Ont. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 
riiitrd  .Sf.Tlps  Steel  Products  Co.,  Mnntrenl. 

Forgings,  Automobile: 

fanadn  Foundrle.s  *  ForglhRK  Ltd  .  Welland.  Ont 
Forgings,  Iron  and  Steel: 

Dominion   Steel   Foundry  Cf ..   r>td  ,   Hamilton.  Ont, 
Nova  Srotia  Steel  &  Coal  Co..  Ltd..  New  Glasgow,  N  S. 
Dominion  Steel   Foundry  Co  .   Hnmlllon  Oni. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 
Forgings.  Drop  (c  Ziocomotive: 

r'nnnda  Foundrlea  *  Forglngf  Ltd  .  Welland,  Ont. 
Steel  Co.  of  Canada.  l  td.,  Hamilton,  Ont. 


N.S. 


Foundry  Supplies : 

Hyde  &  Sons,  Montreal,  Que 
Furnaces,  Annealing: 

Canadian  Incinerator  Co..  Ltd.,  Toronto  Out 

Pittsburgh  Electric  Furnace  Corp 
Furnaces,  Blast: 

Toronto  Iron  Works.  Toronto  Ont 

Pittsburgh  Electric  Furnace  Corp.' 
Furnaces,  Forging. 

Canadian  Incinerator  Co.,  Ltd.,  Toronto  Ont 

Pittsburgh  Electric  Furnace  Corp. 

Furnace,  Electric  Equipment: 

Pittsburgh  Electric  Furnace  Corp. 

Furnace  i;inings: 

Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Furnaces,  Electric: 

W.  E.  Moore  &  Co.,  Ltd.,  Pittsburg  Pa 
Pittsburgh  Electric  Furnace  Corp. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Ganister : 

Aineric-uii    Refractories  Co. 
Glass  and  Pin  Wire: 

Tt'^*^?"c?.^^  ^'^^^  ^  ^''^P^-  <^'o-  Fostoria,  Ohio  USA 
United  States  Steel  Products  Co.,  Monti-eal 

Gear  Boices,  Seduction: 

Hamilton  Gear  &  Machine  Co.,  Toronto  Ont 

Hull  Iron  &  Steel  Foimdries.  Ltd     Hiill  po 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford  Can 

Smart-Turner  Machine  Co..  Ltd..  Hamilton 

Gear  Drives — Herringbone: 

«  Products  Co.,  Ltd.,  Brantford  Can 

Gear  Cutting  Machinery:  <i"iiuiu,  i^an. 

Hamilton  Gear  K-  Mnoliine  Co..  Toronto  Ont 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford  Cnn 

Smart-Turner  Machine  Co..   Ltd.    Toronto    Ont  ' 

Hardware: 

Reals,  McCarthy  &  Rogers,  Buffalo    N  Y 
Hoists: 

R.  T.  Gilman  &  Co.,  Montreal. 
Hoists,  Air: 

Canadian  Mead-Morrison  Co.,  Welland  Ont 

Northern  Crane  Works,  Ltd.,  Walkervllle  Out 
Hoists,  Electric: 

Canadian  Mead-Morrison  Co.,  Welland  Ont 

Northern  Crane  Works.  Ltd..  Walkervllle  Out 
Hoisting  &  Conveying  Machinery: 

Northern  Crane  Works,  Walkerville  Ont 

Sterling  Engine  Works,  Winnipeg.  Man 
Hoops: 

United  States  Steel  Products  Co.,  Ltd     New  Vr.>i- 
Leslie  &  Co..  Ltd.,  A.  C.  Montreal,  p"  Qu7 
Hose,  Fire  &  Gen-iral,  Bubber- 

Ingot's'"''"'  "^'""^  *  Rubber  Goods  Co.,  Ltd.,  Toronio.  Onl 
Dominion  Foundries  &  Steel.  Ltd.,  Hamilton  Ont 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney  'n  <?' 

Iron  Bars :  j  .     .  r<. 

Steel  Company  of  Canada,  Ltd.,  Hamilton  Ont 
laocomotlves:  ' 

R.  T.  Gilman  &  Co..  Montreal. 
Mattress  and  Broom  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio  USA 

United  States  Steel  Products  Co.,  Montreal     '  ' 
Mechanical  Products,  Rubber: 

Dunlop  Tire  X,  Rubber  Goods  Co.,  Ltd.,  Tjronto  f),,i 
Machinery,  Wli.  MUl  -""'uo.  ur.i 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford  Can 
Market  and  Bundling  Wire:  amiurn,  can. 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio  USA 
Metal:  Expanded:  ' 

Bains  *  David,  Limited,  Toronto.  Ont 
Metals,  High  Speed  Cutting: 

Deloro  Smelting  &  Refining  Co..  Ltd.,  Toronto  Ont 
Metals — Ignots:  ' 

Leslie  &  Co.,  Ltd.,  A.  C.  Montreal,  P.  Que 
Metal  Spinning: 

Wentworth   Mfg.  Co.,  Limited,  Hamilton.  Ont 
Magnesite: 

The  Scottish-Canadian  Magnesite  Co.,  Ltd.,  .Montreal  P 
A nieric.in    Refractories  Co. 
Motors: 

R.  T.  Gilman       Co.,  Montreal. 

Motors.  Electric: 

Lincoln  Electric  Co.  of  Canada,  L>d.,  Toron  o 
Moloney  Electric  Co.  of  Canada,  Ltd..  Toronto  Cnt 

Motor  Fuel: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney    N  «? 
Nails,  Wire  &  Cut:  j.  >  . 

Steel  r-ompany  of  Canada,  Ltd.,  Hamilton  Ont 

United  States  Steel  Products  Co.,  Montreal  ' 
Nuts  (up  to  4  in.) : 

Steel  ronipnny  of  Canada.  Ltd.,  Hamilton,  Out 
Oxy-Acetylene  Welding: 

Oxyweld  Co.,  Limited,  Toronto,  Ont. 

Packing,  Piston.  Rod  &  Sheet  Rubbar- 

DiinloD  Tire  &  Rubber  Good,"  Co..  Ltd..  Toronto.  Ont. 

Patent  Solicitors: 

Stanley  IJghtfoot,  Toronto.  Ont. 

Patterns: 

Dominion  Pattern  Co..  Toronto,  Ont. 
Pig  Iron: 

Algoma  Steel  Corporation.  Sault  Ste.  Marie  Ont 
Uomlnlon  Iron  &  Steel  Co..  Ltd.,  Svdney  1^-3 
M.  A.  Hanna  &  Co..  Cleveland,  Ohio. " 
Steel  Co.  of  Canada,  Ltd..  Hamilion.  Ont. 
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INDEX  TO  MILL  SUPPLIES. 
(Continued.) 

Canada  Furnace  Co..  Ltd  .  Port  Colbprn.. 

A   C  &  Co.-  I-td     Montreal.  KQ. 

Steel  Co.   of  Canada.  Hamilton,  Ont. 

'''''%^n,r*o*I^o:''WorUs.  Toronto,  Ont. 

MacKinnon  Steel  Co    ^td.   Sherbrook..  Qu. 

llniled  States  Steel  -^o  /.td,.  New  lorK. 

^'•'r,u.^o?.  T'?.'^'^'rkuTb?r"Go''oc?^"2S.-.  I.td.,  Toronto,  Ont. 
•""To.nlnlon  Steel  -foundry  Co.,  Ltd..  Harn.U^ 

KerKuspn  Stee    &  ^^^^^'co    Ltd.    New'  Gla-gow.  N.S. 

rcIC.ron  ^Stee7  ct  SherbrooU..  Qu.. 

powdered  Coal  Pl»°t»;.,S?Jre,  Co.  New  York. 
;^,^!n^\iro,fFo^nd^y"'sSlrply^Co^.°L  Montreal. 

PotB-Aimeallner  and  Cyanide:  y^,,,^ 
?,;;!^i'n7o.f  l'Sry'''s^Slf.!lTco^.  Ua.,  Montreal. 


PotB— Carbonlzlnsf: 


QulgfeTTu"^^^^  specialties  Co.  New 
Dominion  Foundry  Supply  Co..  1-td..  M 


New  York. 

ontreal. 


""""Imaft-Turner  Machine  Co.,  Hamil.on,  On.. 
^'"X^.Tt"Tu■•Mer  Macl.lne  Co..  l.td..  HamiUon.  Onl, 
'^''""i'\aV'-mev  M.ol.ine  Co..  T.td.,  Hamilton.  Ont. 
Ralle:  .  „   m-oi  coy..  Ltd.,  Sydney,  N.  S. 

\X    'V    Gllninn  &  Co.,  nioniie.ii. 

Ralle.  Steel:  ,.„,.„„,.atlon    Ltd.,  Sault  Ste,  Marie.  Ont. 

Algoma  Steel  i,t  i.,  Sydney,  N.S. 

Dominion  Iron  &  f  ?f'  J^?.'     ,,t,  ..  New  niasgow,  N.S 

I^°rrecfsrA"cfsTe'efr?od'u?t"sCo.,  Montreal. 
Railway  SpUc*  Bars:  i.imited.  New  Glasgow.  N.S 

{^"l^ecf  Sti'^es'sfel  1%-ciucts  Co.,  Montreal. 
Belnforclngr:  „.    ,  Ltd.,  Sydney.  N.  S. 

[^°Ued  Sua^  stee!  Produc'^ts  Co..  Ltd.,  New  York. 

BolnforcliJg  Steel:  Montreal,  P.Q 

Canadian  Tube  &  J,' °",  coV  .  Ltd.,  Sydney,  N.  S. 
Dominion  Iron  &  V  Co    Limited.  New  Glasgow.  N.S 

Nova  Scot,a  S  eel  &  C^^^^  0„t 

Bains  &  ''?'',l'l:nada   Ltd.,  Hamilton.  Ont 
?;,!r^ecf  Sta°tes''s?ee''rroducts  Co..  Montreal. 

^^'"^^^^Hra;,  Refractories  Co. 

Blvets:  -wrire  for  Bopea  and  Cables: 

Bound  Iron  and  Steel  Wire  lor  Ohio  U.S.A. 

Tlie  Seneca  Wiie  &  •         Montreal.  I'.Q 

Canadian  'l  ube  &  ^' /i^..  Sydney.  N.S. 

Dominion  Iron  „„n"iuon,  Ont. 

^^riVed^StatL^ref  rroSL  Co.,  Montreal. 

""""'rue  "edTai-  People.  Ltd..  Osbawa.  Ont. 
"°°'^°e?:rlTgr*^.P^rro^P->'.    T^i-i.cd.  Montreal. 
^''"^,'^mo,r*.%1ontrea,  Qne. 
p- .nd— Refractory:       o„p„iaities  Co..  New  York 
gljin^^iron'^Sry^'snlf^li'co.,  i.td.,  Montreal. 

^"'''Canadian  Kron  Scale  Coy..  Montreal. 
^""'•cantdtaTKron  Scale  Coy..  Montreal, 
^^'-'^^^fuel'-nvos     Toronto.  On.. 

«-%«Vl"^Comp^any^'?Ca;,ada,  Ltd..  Hamilton.  Ont. 

-'^'I^lna  Steel  C^n^o^^-.  ^  ^  S' ,  i!:^.!^:'^^.:^"' 
J^^^n  srerCo":ttd^..-Ham.Uon,  On,. 

Sheets:      ^        ,       „.        Products  Co.  Lid  .  New  York 
}^;^^li^\rcrLtrA.  C..  Montreal.  P.  Que. 

^'^•'•"^.rivmar^^opfr         .  Osbawa  On. 

Sirllnir.  Metal! 
^'^"^)\,X''TfreT  Rubber  Gooda  Co  .  Ltd  .  Toronto,  On, 
SUlpbuUder.-  S^teel:^  Co  Montreal^, 

^"TelSro^S^^uVnT"  Snf  Cor"L,mUed.  Toronto,  Ont. 
spikes.  Railway:  Limited.  New  Glasgow, 

S^'tee?  Co^'of  ?anad*  LTdV^lamllton.  Ont. 
Sin.!rilcSl°.d''on.  pass  Steel  Sb^  sj      ^  ^ 

Seneca  Iron  A  Sleei  i^o..  r.u 

^'"*An^^^*ii  noCactorics  Co. 


Steel,  Carbon,  Perro-Sllloon: 

A.  C.  I/«Blle  A,  Co,  L,d.,  Montreal.  PQ. 

ShsetR — Iron  k  Steel: 

r'"erKij.'!on  Steel  &  Iron  Co.,  Ltd..  Huffalo.  N  Y 

Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Olksgow,  N  8 

A.  C.  Leslie  &  Co.  Ltd..  Montreal. 

Steel  Co.  of  Canada.  Ltd.,  HamiUon,  Ont. 

U.  &  S.  II.  Thompson  &  Co.,  Ltd. 

Slabs:  . 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marts. 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  N  S 
Steel  Castings: 

Dominion   Steel   Foundry  Co  .   I-ld  ,   Hamilton,  Onl 
Hull  Iron  &  Steel  Foundries,  Ltd  ,  Hull.  P  Q 
.Toilette  Steel  Co..  Ltd.,  Montreal,  P.Q. 
Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Gla.Kgow.  N 
Steel  Barrels:  ^ 
Smart-Turner  Machine  Co.,  Ltd  .  HamiUon,  Onl 

Steel  Plates:  ...  „ 

Nova  Scotia  Steel  &  Coal  Co,  Ltd..  New  Glasgow.  N.S 

I'liito'l  States  Steel  Products  Co.,  Montreal. 

Steel  Smms:  .  ^  . 

Smart-Turner  Machine  Co.,  Ltd.,  HamiUon,  Ont 

Steel,  Cold  Rolled:  ^ 
tinion  Drawn  Steel  Co.  Ltd  ,  HamiUon,  Ont 
Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Glasgow,  N  8 
Canadian  Drawn  Steel  Co..  Ltd.,  HamiUon.  Onl 
I'nited  States  Steel  Products  Co.,  Montreal. 

Stelllte.^^^  Smelting  &  Refining  Co..  Toronto.  Onl  . 

Strnctnral  Material:  ,        a  ,a  „   m  « 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  N  S 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 
I'nitod  States  Steel  Products  Co.,  Montreal. 
Stmctural  Steel: 

Algoma  Steel  Corp,  Ltd.,  Sault  Ste^  Marie. 

Hamilton  Bridge  Works  Co.,  Ltd  Hamilton^ 

Nova  Scotia  Steel  &  Coal  Co..  Ltd..  New  Glasgow.  N.8. 

Retd  &  Brown  Structural  Steel  &  Iron  Works,  Ltd  ,  Toronto 

MacKinnon  Steel  Co..  Ltd.,  Sherbrooke.  Que. 

United  States  Steel  Products  Co.,  Montreal. 

Sulphate  of  Ammonia:  ,    „   .         »,   c'  ' 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney.  N.  S. 

Tag'  and  Stone  Wire:  ^    ^    ,     /->»,.„  u  c  * 

The  Seneca  Wire  &  Mfg.  Co..  Fostoria.  Ohio.  U.S.A. 

Tanks: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que. 
Toronto  Iron  Works,  Ltd.,  Toronto.  Ont. 

'"•'"^To^rontoTes'lfng  Laboratory.  Toronto,  Ont. 

Three  Pass  Cold  Rolled  Steel  Sheets  for  Japaning: 

Seneca  Iron  &  Steel  Co.  Buffalo.  NY. 

''"'''Dunfop''Tfre   &   Rubber   Goods   Co..    Ltd.    Toronto.  Onl 
""•"Vi^^ted-  compound  Co..  Buffalo,  N  Y. 
"^""^sfeel  Company  of  Canada.  Ltd  .  Hamilton,  Ont. 
'^'''mniop^TIre '  &   Rubber   Goods   Co..   Ltd.,   Toronto.  Onl 
""■"^B^veTldge'' Supply    Company,    Limited,  Montreal, 
weaving  Wire:  Fostoria.  Ohio,  U  S  A 

T?;.1tedSe7s.Up'Jo^uctsCo.,  Montreal. 

Wire,  all  n  ft  Steel  Coy  .  Ltd  ,  Sydney.  N.  S 

Dominion  Iron  &  Stee,  ^  ^^^i     0^,0.  u.  S.  A. 

^t'eel^l:"o''of'^Cana^a''Lld*:m  Ont. 

"""^t"' Lincoln  Electric  Co.        Canada.  Toronto.  Ont. 
__j1.v,»    AnnsKied   Tin,  Oalvanl«ed; 

^'"^•^  T^,be  *   I^on  Co  .  Ltd.,  Montreal 

Canadian  Tube  &  iron   ^o  Sydney,  W.  S. 

Dominion  Hamilton.  Ont. 

^*n^td''statei's?ec'l%roducts  Co..  Montreal. 

'^''•ca^tdi'^n  Tube  |  ^/'^^-^a^'^^.l^^eV.  N  S. 

Dominion  J/^^?,  ^Ia,^;iUon.  Ont.'^ 

^T^nUed  Pta^tes'^sreel  Products  Co.,  Montreal. 

^%?,|le'f  Furnace  specialties  Co^^^  N^ 

Dominion  fo''"'^J>  Ltd     Sidney.   N  S. 

VrKT  ofT^nadf  l  td    Hamilton.  Ont 
^'n^td  States  Steel  Products  Co..  Montreal. 

"^"•t  *l^d"sfaTs'  Steel  Products  Co  .  Ltd..   New  York. 
Wood  Screws:  .,        ^      t  Montreal. 

^''o"  oV^1,n*adrLt^"-Ha*mnton.  Ont. 
wrought   couplings:  Montreal. 

St'e^el  Co"  o'^'can*  dl'Ttd..  Hamilton,  Ont. 
Wrought  Hippl*"-  p      j^td..  Montreal 
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National  Iron  Corporation,  Limited 


Head  Office,  Works  and  Docks:— TORONTO 


Evei'y  size  for  Water,  Gas,  Culvert  or  Sewer,  carried  in  stock  at 
Lake  or  Rail  Shipments  TORONTO,  PORJ  ARTHUR  and  MONTREAL 


Ou  quality  and  Service 
are  of  the  kind  that 
bring  repeat  orders. 

When  in  the  market  for 

PUMPS 

let  us  show  you. 
The  Smart-Turner  Machine  Co.,  Limited 


Hamilton, 


Canada. 


For  Fire  Brick  and  Dust 

Specify 

CRESCENT  QUALITY 
The  Utmost  in  Fire  Clays 

CRESCENT  REFRACTORIES  COMPANY 

Curwensville,    Clearfield  county,  Pa. 


NORTHERN  CRANES  &  HOISTS 


Electric  Trsvelling  Cranes  &  Hoists  --  Air  Hoists. 
MADE    IN  CANADA 

NORTHERN  CRANE  WORKS  LmixEo 

WALKERVIULE.ONTARIO 


Representative  Required  in  Canada 

£oi-  the  sale  of  BRITISH  IRON  &   STIiIKL   (Pig  Iron 

Ste(>l  Bars  and  Constructional  material.  Steel  Sheets, 

(lalvanised  Slieets,  Blackplates.  Tinjilates,  etc.). 

Oiil.x'  IMi'nis  of  exi>orionc(>  and  I'irsl  class  standing  need 

ai)l>l.v. 

EASTERN  EXPORT  CO.,  LTD. 

5  Lloyds  Avenue,  London,  E.  C.  3.,  England. 


UNION    DRAWN  SHAFTING 


IN    •UNION  DRAWN"  STOCK  YOU  BUY  Till-.  BKST 


Besides  maximum  strength  and  accurate  size 
you  get  absolute  straightness  and  highly 
polished  surface  in  Union  Drawn,  Bright, 
Dold-Finished  Steel  Products. 

WE  MANUFACTURE: 

Bright,  Cold-Finished  Steel  in  Rounds,  Flats, 
Squares,  Hexagons   and   Special   Shapes  for 
Machine   Construction,   Piunp    Rods,  Piston 
Rods,   Roller-Bearing   Rods,  etc. 

UNION  DRAWN  STEEL  CO.,  Limited 

HAMIi  rON,  Ontario. 
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Alphabetical  List  to  Advertisers 


;\]{,n)in;i.  Steel  ('ori)oration  .  .  . 
American  Kerructoi  ies  Co.  .  .  . 


Irisli  &  Maulson  Ltd. 


Joliette  Steel  Co.,  Ltd. 


B 


Deals,  McCarthy  &  Rogers,  Inc  

iiritisli-AmericaiJ  Fuel  &  Metals,  Ltd  

British  Empire  Steel  Corp.  Ltd   4-5 


Kawin  Chas.  C.  Co.,  Ltd  

Koppers  Co.  The   12 


Le.slie,  A.  (!.  &  Co.,  Ltd. 


a9 


Cauadiau  luciuerator  and  Furnace  Co.  

Cuiiadiiiii  Tiilx'  &  Steel  Protliiets,  Ivt.l  

Canada  Crushed  Stone  Corp  

Canada  Iron  Foundries,  Ltd  ^  •  • 

Carter  Welding  Company  of  Toronto,  i^td.,  The 

Crane  Limited  

Crescent  Kefractories  Co  


I) 

9 

3 
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D 


Department  of  Overseas  Trade  

Dominion  Engineering  Works  Ltd  

Dominion  Oxygen  Co.,  Ltd   8 

Duff  Patents  Co.  Inc   9 

Dominion  Fcmndry   9 


M 

Manitoba  Steel  &  Iron  Co.,  IjUI  

McLain's  System,  Inc   9 

McKinnon  Steel  Co.  

Modern  Machinery  Exchange  

Morgan  Construction  Co  


N 


Northern  Crane  Works,  Ltd.   rtl 

National  Iron  Corporation,  Ltd   57 

Nova  Scotia  Steel  and  Coal  Co.,  Ltd  -i  n 


E 


Povvley  and  Tovvnsley. 


aslenv  Export  Co.,  Tjld. 


Q 


F 

Freyn,  Brassert  and  Co  

O 

Goldie  McCullough  Ltd  .  .  .  . 
Goad  C.  E.  Eng.  Co.,  Ltd.  .  . 


H 

Hamilton  Bridge  Works  

Hamilton  Gear  &  Machine  Co   10 

Hanna  M.  A.  &  Co  

Hersey  Milton  &  Co.,  Ltd   9 

Hoyt  Metal  Co  

Hydraulic-Press  Brick  Co   ... 

I 

International  Business  Machine  Co..  T^td  

International  Nickel  Co  

Tronton  Fire  Brick  Co.,  The   9 


B 

Robeson  Process  Co  

Rand  Consolidated  Mines  Limiled 

8 


Smart  Turner  Machine  Co.,  Ltd.  .   .')! 

Seneca  Iron  and  Steel  Co   59 

Steel  Co.  of  Canada,  Ltd.,  The   10 

Smythe,  S.  R.  Co.,  Inc   9 


T 

Thompson.  B.  S.  and  H.  Co.,  Ltd. 


Toronto  Pottery  Co.,  Ltd  

Tuller  Hotel   10 

D 

Union  Drawn  Steel  Co..  Ltd   57 

U.S.  Steel  Products  Co   2 
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CANADA'S  COAL 

THE  modern  colliery  is  the  embodiment  of  a 
elosely-rnn  commercial  enterprise.  Net 
profits  per  ton  of  coal  sold  are  small. 
Labour  is  the  chief  item  of  cost.  Adminis- 
tration and  other  overload  charges  are  relatively  and 
absolutely  small.  Payment  of  interest  on  capital  in- 
vestment and  of  reasonable  dividends  is  necessary  to 
tlie  continuance  of  all  industries.  Coal  must  be  market- 
ed in  the  face  of  strong  competition. 

Strange  as  it  may  seem,  coal  miners  do  not  grasp 
the  fact  that,  when  they  stop  producing,  they  are  piling 
up  liabilities  against  the  colliery,  and  thereby  auto- 
matically reducing  the  chance  of  bettering  their  own 
condition.  Every  dollar  of  debt  loaded  on  the  back  of 
the  mine  by  this,  as  well  as  by  other  means,  must  be 
paid  back  through  the  agency  of  coal  brought  up 
from  the  mine. 

Trite  and  axiomatic  this  proposition  may  be;  yet  it 
has  not  yet  beei!  borne  in  on  the  consciousness  of  the 
coal  miners,  whose  lot,  by  the  same  token,  is  rather 
to  be  envied  than  pitied. 

It  is  pitiful,  it  is  amazing,  that  in  these  days  when 
the  machinery  of  the  law  will  give  him  the  fairest  of 
fair  play  (for  tliere  is  always  a  preponderance  of  sym- 
pathy for  the  employee  as  compared  with  the  em- 
ployer), the  miner  should  deliberately  choose  to  im- 
pose suffering,  loss  and  privation  upon  the  whole  com- 
m\inity.  He  seems  to  think — or  to  believe  that  he 
thinks— that  by  dislocating  trade,  causing  large  losses 
directly  and  huge  losses  indirectly  to  his  own  fel- 
lows and  to  the  country  at  large,  he  can  advance  his 
personal  interests. 

We  regret  that  thr  cujil  inors  of  AUierta  liiive  joined 
hands  with  the  strikers  on  tiie  other  side  of  the  inter- 
national boundary.  Wo  liave  in  Canada  adequate 
eans  for  adjucittiting  fii-ly  lietweeii  te  disputnts.  As 
the  general  pul)lic  is  in  any  case  both  judge  and  gui-y 
in  the  long  run,  only  loss  to  both  rides  (but  principally 
to  the  miner.s)  can  result;  liu'  mci-its  of  the  case  rest 
iis  before.  The  only  ones  that  can  l)e  jul)ilant  at  pres- 
cut  ;irc  tliosc  parasites  that  depend  for  their  livelhood 
upon  their  nliility  to  iirouse  class  hatred. 


/,/•;>"/'  \VF  Fonc.F/r.' 


Ill  the  tllirli  dl'  lllr  l':issi-licMil;icl  I'i.Llhl,  :iM  Allglo- 
{ 'aiijiiliiin  ami  a  ( 'a  mid  i;i  1 1  wrrc  1 1  i  sc  ussi  1 1  l;  liir  iiicrits  of 
the  1  irit  islicr.  Tlif  imiii  \  I'l'si  imi  wdiiiid  up  with  the 
remark,  by  the  foniicr,  that  thr  Imi^I isli iiia n  is  I  he 
most  merciful  man  in  the  udi  ld.    it  is  I  l  uc    The  siglil 


to  be  seen  any  day  thei-e  was  a  "push"  showed  that  it  is 
true  also  of  Canadians.  When  German  prisoners  were 
busy  carrying  in  wounded  on  stretchers,  they  joined 
the  long  lines  of  Canadians  waiting  their  turn  at  the 
coffee-stalls,  and  were  treated  without  discrimination 
by  soldiers,  padres,  and  Y.  M.  C.  A.  workers. 
There  is  a  moral  in  this. 

We  Britishers  are  apt  to  forget,  and  to  let  by-gones 
be  by-gones.  This  \%  for  the  most  part,  an  admirable 
characteristic,  and  bound  to  stand  us  in  good  stead  in 
the  long  run.  But,  in  the  meantime,  it  may  lead  us 
into  doing  less  than  justice  to  our  neighbors. 

As  in  the  war,  so  in  the  peace,  Canadians  are  far  re- 
moved from  the  scene  of  action.  During  the  wartime 
we  had  plentiful  reminders  of  what  was  going  on  in 
France  and  Flanders,  and  were  inspired  to  do  our  bit. 
The  French  are  still  hard  pressed,  now  by  economic 
forces  'rather  than  by  armed  foes ;  in  fact  they  still  bear 
the  brunt,  as  they  did  when  under  arms.  We,  suffering 
under  no  such  economic  pressure,  are  more  than  likely 
to  forget  their  struggle,  and  to  l)hinu'  them  unduly  for 
their  seeming  laaek  of  democratic  spirit  and  Christian 
forbearance.    It  is  easy  foi-  us  to  moralize. 

We  print  today  a  little  reminder  of  the  difficulties 
under  which  the  French  iron  miners  are  working  today, 
as  the  result  of  deliberate  and  well-calculated  destruc- 
tion by  the  Germans.  By  a  strange  coincidence,  we  re- 
ceived, after  this  was  read.y  for  the  press,  a  request 
from  an  eminent  French  metallurgist  that  we  give 
publicity  in  C'anada  to  a  book  he  forwarded  giving  a 
full  account  of  the  German  work  of  destruction.  The 
French  realize  the  British  tendency;  let  us  not  forget 
to  remain  sympathetic  allies. 


ALLOY  STEEL  I'LANTS  FOR  CANADA. 
If  Canada  is  to  have  a  wcll-fouiuled  iron  and  steel 
industry,  it  must  be  upon  the  basis  of  some  natural  re- 
source in  which  she  is  specially  favoured,  or  perhaps 
pre-eminent.  The  coal  of  Nova  Scotia,  in  conjunction 
with  the  iron-ore  of  Newfoundland,  offers  one  such 
case.  Elsewhere,  the  solution  of  the  problem  is  not 
yet  in  sight. 

Of  all  our  natural  resources  applicable  to  metallurgy, 
hydro-electric  current  is  at  present  the  most  highly 
developed.  During  the  war-time  full  use  was  made 
(if  this  energy  to  produce  synthetic  ])ig-ir()ii  and  to 
make  steel  for  shells.  In  the  latter,  Canada  was  jire- 
emineiit.  Now,  with  ])riees  lowered,  most  of  this  ecpiip- 
iiieiit  has  of  necessity  fallen  into  disuse,  and  has  in 
large  jiart  been  dismantled. 

There  may,  however,  develop  from  the  war-time  cx- 
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porience  something  of  periii;mciit  vsiluo  to  tlie  coiinlrv. 
It  was  (luring  tliat  period  tiiat  the  j)articular  use  and 
advantage  of  the  basic  electric  furnace  came  to  be  re- 
cognized. Tlie  significance  of  this  development  is  not 
y(>t  fully  or  widely  realized  except  I)y  the  few  that 
have  followed  the  matter  closely. 

One  tendency  of  our  times  is  to  require  "safety 
first."  In  engineering  this  means  stronger  bridges, 
sounder  rails,  tougher  axles  for  motor  cars,  stronger 
wire  roi)es.  To  the  iron  metallurgist  it  means  purei' 
i'-on  and  steel,  and  alloy  steel.  Always  the  call  will  ho 
for  better  and  better  quality,  until  even  structural 
s[ia])es  for  building,  ship's  plates,  and  the  wheels  of 

freight  cars,  will  be  alloy  or  other  special  steel  or 
iron,  and  the  weight  or  space  saved  will  be  worth  the 
added  cost. 

This  may  give  Canadian  metallurgists  their  oppor- 
tunity. We  have  not  the  means  at  present  of  produc- 
ing the  oi'dinary  qualities  of  iron  and  steel  in  direct 
competition  with  producers  on  this-  continent  or  else- 
where. We  have,  pre-eminently,  tlie  special  materials 
and  the  special  energy  required  to  convert  this  crude 
iron  into  finer  forms. 

Just  hefoi-e  the  "boom"'  broke,  thei'c  was  incorpor- 
ated "Canadian  Electric  Steel,  Limited,"  to  take  over 
and  (>.\i)aud  into  a  complete  commercial  i)lant  ecpiip- 
ment  tliat  had  been  used  for  making  sliells.  It  was  in- 
tended (and  we  hope  the  i)laiis  will  be  consummated 
when  markets  retui'n)  to  refine  cheap  iron  and  steel 
scrap  in  the  basic  electric  furnace,  and  produce  very- 
pure,  that  is  high-grade,  steel,  both  {)lain  and  alloy. 
The  determining  factor  is  cheap  electi'ic  current,  and 
a  good  supi)ly  of  cheap  scrap  is  necessary.  This  plant 
may  prove  to  be  the  pioneer  in  a  Canadian  industry  of 
considerable  dimensions. 

The  mooted  alloy  steel  plant  at  Sarnia  must  have  a 
different  basis,  as  there  is  not  available  at  that  point 
the  elheap  electric  current  to  produce  economically  the 
super-steel  of  the  basic  electric  furnace.  Probably  the 
present  metallurgical  practice,  using  the  open-hearth 
furnace  as  is  the  case  acro.ss  the  border,  is  to  be  adopt- 
ed, the  Canadian  protective  tariff  providing  the  added 
inducement.  Such  a  plant  has  only  a  secondary  inter- 
est or  importance  to  Canada,  as  it  will  be  dependent  for 
its  raw  material  upon  imported  iron  oi-  iion  ore,  and 
for  its  energy,  upon  imported  coal. 


"STAJXLESS  STEEL,"  AND  OUR  NICKEL 
INDUSTRY 

The  Britisher  works  best  when  he  is  "up  against  it." 
It  required  the  discipline  of  a  long  series  of  reverses 
to  make  us  really  put  our  backs  into  the  war  effort. 
Now  i1  iuis  taken  a  stiff  (l()se  of  hard  times  to  nuike 
us  tackle  tlie  peace  i)roblcn)s  with  all  our  might. 

Sheffield  was  unusually  hard  hit  by  the  slump  of  a 
year  ago.  Always  the  home  of  inventive  genius,  she 
is  once  again  helping  liei'self  along  tlie  road  back  to 
prosperity  by  finding  something  new  that  the  world 
wants,  and  must  have  in  spite  of  luii-d  times. 


Many  a  housewife  has  blessed  the  inventor  of  "stain- 
less steel."  Since  the  time  it  was  invented  and  dis- 
tributed throughout  the  world  from  Sheffield,  there 
must  have  been  a  serious  slump  in  the  use  of  bath- 
brick,  and  a  considerable  saving  in  potatoes. 

Last  autumn  thei-e  came  word  that  Sheffield  re- 
searchers have  found  the  .secret  of  "stainless  iron"  —  a 
low-carboh  stainless  steel  that  is  malleable,  and  can  be 
rolled  and  forged.  Its  production  was  bound  up  witli 
the  problem  of  producing  low-carbon  ferro-chromiuiii. 
When  the  unusual  affinity  of  chromium  for  carbon 
was  overcome  in  a  process  capable  of  industrial  aj) 
plication,  stainless  iron  became  a  factor  in  commecrc. 

Now  comes  word  that  Sheffield  has  produced  an- 
other "stainless"  metal,  this  time  a  non-ferrous  alloy 
similar  to  nickel-silver,  but  with  a  smaller  proportion 
of  silver.  Its  comparative  cheapness,  resistance  to 
corrosion,  hardness-,  malleability  and  other  desirabb- 
((ualities  give  it  a  field  that  threatens  to  encroach 
seriously  upon  that  of  other  alloys. 

This  is  good  news  to  Canadians.  Canada  produces 
the  world's  nickel,  and  the  world's  requirements  are 
now-  so  slim  that  the  nickel  industry  is  almost  at  a 
standstill.  We  wish  the  Sheffield  scientists  further 
success  in  their  researches  on  nickel. 


THE  SURPLUS  OP  SHIPS 

We  have  many  things  to  remind  us  of  the  Great  Wai-. 
High  prices,  unemployment,  burdensome  taxation, 
maimed  ex-soldiers  —  in  fact,  nwst  of  the  troubles  of 
the  world  today  are  laid  to  its  charge.  One  of  the 
most  inpressive  of  all  these  sights,  though,  is  the  mile 
after  mile  of  ships  laid  up  in  the  Hudson  River,  near 
Poughkeepsie.  From  across  the  river  they  look  like 
toy  fleets.  In  reality  they  are  ocean-going  freighters, 
ready  and  anxious  to  vindicate  the  high  hopes  of  theii 
builders  on  all  the  seven  seas. 

As  an  evidence  of  the  magnitude  of  the  war  effort 
of  the  United  States,  tiie  sight  of  this  fleet  could  hard- 
ly be  b(>ttere(l.  But  their  rusting  sides  turn  one's 
thoughts  inevitably  in  another  direction,  and  the  pre- 
dominant feeling  is  one  of  dismay  that  such  a  huge  lot 
of  iiumaii  effort,  which  should  now  in  this  time  of 
stress  be  available  for  human  use,  is  actually  useless. 

Xor  is  there  any  probability  of  a  use  being  found 
foi-  this  huge  fleet.  Without  them,  the  seas  are  over- 
manned with  cargo  boats;  and  the  world's  ports  are 
congested  with  idle  freighters.  When  international 
trade  levives,  it  will  be  well-built  boats,  belonging  to 
well  organized  companies,  that  will  carry  the  cargoes. 
The  boats  of  the  United  States  Shipping  Board  will 
in  all  [irobability  I'.e  rusting  in  the  Hudson  until  they 
are  towed  aAvay  to  be  broken  up.  They  were  ma  Ic 
wholesale,  in  a  huiry.  anil  are  not  of  a  quality  that 
can  complete  with  the  solid  British  bottoms  that  now 
oiu-e  more  carry  most  of  the  world's  cargoes.  When 
1490  of  the  derelict  boats  were  recently  offered  for 
sale,  no  serious  bids  were  received.  This  one  fact 
speaks  volumes. 
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The  future  of  the  ship-buihliiig'  industi-y  iu  Canada 
is  a  problem  ou  whieli  some  at  least  of  our  leaders  in 
business  have  clear  ideas.  The  inclusion  of  the  Halifax 
shipyards  in  the  British  Empire  Steel  Corporation  was 
not  merely  an  accommodation  for  the  stoek-holdetrs  in 
the  Halifax  concern.  For  a  generation  or  more  it  has 
been  urged  that  Nova  Scotia  has  all  the  natural  ad- 
vantages required  of  a  ship-building  centre.  Now  she 
possesses  tlie  plant  for  building  ships  economically, 
and  needs  only  the  return  to  normal  conditions,  the 
scrapping  of  the  hastily-built  boats  of  wartime,  and 
the  training  of  her  industrial  population,  to  allow  her 
to  fulfil  lier  destiny  as  a  centre  of  maritime  activity. 


EDITORIAL  NOTES. 

The  value  to  a  steel  producer  of  a  diversified  pro- 
duction is  well  illustrated  by  the  fortunes  of  the  Steel 
Company  of  Canada  during  this  trying  time.  Though 
rails  and  large  sections  are  in  small  demand,  the  house- 
wife cannot  get  along  without  tacks,  nor  the  farmer 
without  fence-Mdre ;  and  there  are  several  million  such 
consumers  of  steel  products  throughout  the  Dominion. 
Probably  the  iron  and  steel  works  in  Cape  Breton  (the 
nearest  thing  we  have  to  an  indigenous  Canadian  iron 
industry),  which  is  now  on  tlie  verge  of  closing  down 
for  lack  of  orders,  will  have  provided  for  fabricating 
more  of  their  raw  product  before  the  next  stretch  of 
hard  times  comes  upon  us. 


Another  instance  of  the  value  of  diversified  produc- 
tion is  the  continued  prosperity  of  by-product  coke 
ovens  throughout  the  period  of  depression.  When  the 
demand  for  coke  luis  been  seriously  diminished,  as  at 
present,  it  may  reverse  its  original  role,  and  become 
tlie  l)y-pr()duct,  with  gas,  suljihate  of  ammonia,  and  tar 
and  its  products  as  the  main  i.ssue. 


W.  Jelt  Lauck.  one  of  tlic  leaders  of  tlie  TTnited  Mine 
Workers  of  America,  is  <pioted  as  saying,  "The  United 
Mine  Wcrkers  defy  the  country  that  wants  deflation  of 
wages!"  Mr.  Tjauck  seems  to  have  the  heart  of  a  lion, 
and  the  confidence  of  a  born  leader.  We  wonder  which 
liattalion  he  headed  in  the  great  fight  at  Chateau 
Thierry. 


The  I'orf  .\iiliui'.  rxijiid  .if  'I'l-jido  have  recently  me- 
iiioiialised  flie  Depail iiieiit  of  Mines,  Ottawa,  request- 
ing tliat  tlie  unfinished  iiiagnetometric  surveys  of  the 
iron  ranges  in  that  district  be  completed.  This  is  both 
fitting  and  timely.  Fi  r  the  sako  nf  <he  sli'jlil  muoiint  of 
expen.se  involved,  we  might  \»-ell  afford  to  learn  more 
about  these  bodies  of  ore,  of  such  immen.se  potential 
value,  and  of  special  interest  at  present  in  view  of  the 
experiment  at  P.nbliitt.  MinneiV)ta. 


SYMPOSIUM  ON  ELECTRIC  CAST  IRON. 

At  the  Annual  General  Meeting  of  the  American 
Electrochemical  Society,  to  be  held  in  Baltimore  on 
the  27th,  28t]i  and  29th  of  this  month,  there  will  lie 
a  symposium  on  Electric  Cast  Iron.  This  has  been  arran- 
ged under  the  charge  of  Messrs.  Bradley  Strongton 
and  A.  T.  Hinckley,  and  bids  fair  to  be  of  outstand- 
ing importance.  The  papers  to  be  presented  are  as 
follows : 

George  K.  Elliott :  Cast  Iron  asi  produced  in  the 
Electric  Furnace  and  some  of  its  Problems. 

R.  C.  Gosrow :  A  Comparison  between  the  Shaft  and 
Open  Top  Furnaces  in  the  Manufacture  of  Pig  Iron 
Electrically  from  Ore. 

Robert  Tumbull :  S.ynthetic  and  Electric  Pig  Iron 
sanely  considered. 

Clyde  E.  Williams  and  C.  E.  Sims :  A  study  of  Car- 
burization  in  the  Manufacture  of  Synthetic  Cast  Iron. 

W.  E.  Moore :  Electric  Cast  Iron." 

J.  L.  Cawthan :  Operating  Data  Obtained  in  Electric 
Furnace  Cast  Iron  Foundry. 

H.  M.  Williams :  Melting  of  Cast  Iron  in  the  Booth 
Rotating  Electric  Furnace. 

W.  E.  Cahill:  Electric  Furnace  Iron  and  Steel.  In- 
termittent and  Alternating  Operations. 

A  principal  interest  of  tlie  American  Electrochem- 
ical Society  has  always  been  ferrous  metallurgy.  An 
evidence  of  this  is  the  plants  to  Avhich  excursions  have 
been  arranged  for  this  occasion  which  are  as  follows: 

Baltimore  Copper  Works. 

Standard  Oil  Company. 

Eastern  Rolling  Mill. 

Baltimore  Tube  Co. 

Howard  Refractories  Co. 

American  Refractories  Co. 

Bethlehem  Steel  Co.  &  Shipyard. 

Fei'tilizer  Plants.' 

Pennsylvania  Water  &  Power  Co. 

Consolidated  Gas  &  Electric  Co. 

Emerson  Drug  Co. 


THE  STRIKER. 

{Press  despatches  announce  that  600,000  coal  miners 
will  go  on  strike  on  April  1st.  Tt  is  expected  that  1,500.- 
000  irorkcrs  will  he  thrown  out  of  employment.) 


"Tis  not  enough  that  poverty  and  death 
Stalk  through,  the  land.    'Tis  not  enough  that  war 
Still  hovers  hateful  in  the  West  and  East. 
The  STRIKER'S  greed,  his  pride  of  power,  his  lust 
For  full  dominion  of  our  State  and  Realm, 
These  are  insatiate.   He  must  test  his  strength. 
It  matters  not  who  suffer  or  who  die. 
He  must  impose  his  will  upon  the  whole 
Distracted  body  politic.   Who  cares 
How  many  little  children  lack  for  bread? 
IIow  many  homes  destroyed,  or  broken  hearts," 
To  blaze  tlie  progress  of  the  glorious  STRIKE? 

*    *  * 

Methinks  that  God  reserves  a  special  curse 
For  those  inciting  simple  men  to  strike. 

—ANON. 
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What  One  Iron  Mine  Means  to  Canada 


By  (JEOKGE  S.  COWIE, 
.Minos  Dept.,  Alg«)ma  Steel  Corporation. 


No  nation  lias  made  iniicli  progress  industrially  untd 
it  has  mastered  its  iron  and  steel  jirohleni.  (Canada  in 
tlie  past  decade  has  to  a  great  extent  improved  its  sit- 
uation as  regards  its  iron  and  steel  products,  but  the 
supply  of  the  base  raw  material  (iron  ore)  entering 
into  the  production  of  iron  and  steel  products  has  to- 
day fallen  to  the  point  where  not  a  pound  of  iron  ore 
is  being  mined  at  any  point  in  Canada. 

At  the  recent  meeting  of  the  ('anadian  Institute  of 
Mining  and  Metallurgy  at  Ottawa,  it  was  pointed  out 
by  the  president  of  the  institute,  that  the  general  pub- 
lic consider  and  believe  that  Canada  is  an  agricviltural 
country.  Let  us  analyze  this  statement  and  see  it  if  is 
a  fact  or  only  an  often  repeated  statement  generally  be- 
lieved, but  not  looked  into. 

On  the  eastern,  or  Atlantic  side,  of  Canada  we  have 
the  gireat  Laurentian  range  of  highland  and  mountain- 
ous country ;  on  the  western,  or  Pacific  side,  we  have 
the  Pacific  range.  These  two  great  districts  occupy 
over  two  thii-ds  of  the  total  surface  of  the  entire  coun- 
try and  as  most  of  the  mineral  deposits  are  found  in 
these  ranges  it  should  be  sufficient  to  place  mining  in 
the  forefront  of  Caiuidian  industries  in  future.  Let  us 
make  a  sununary  of  these  facts  and  realize  ("anada's 
mineral  resoui-ces  in  their  true  pi-opoi-tions. 

Airricultural  Area  Limited 

The  total  area  of  Canada  is  over  three  million  square 
miles  and  of  this  area  the  ranges  mentioned  above  oc- 
cupy about  70  per  cent,  of  vvhicli  less  than  3  per  cent, 
is  valley  land  or  is  suitable  for  cultivation,  leaving  Sf) 
per  cent,  the  only  permanent  industry  of  which  is  or 
will  be  mining  in  the  future. 

How  does  the  mining  industry  affect  our  railways? 
Well,  the  latest  available  statistics  show  that  in  the 
Ignited  States  the  products  of  the  mine  total  50.95  per 
cent,  the  products  of  agriculture  11.20  per  cent  of  the 
railway  freight.  In  Canada  the  figures  are,  mine  35.40 
per  cent.,  agriculture  17.20  per  cent.  The  mining  in- 
dustry furnishes  the  railways  with  more  freight  than 
any  other  industry  and  the  fact  that  products  of  the 
mine  furnish  the  most  economical  transportable  ton- 
nage, is  one  which  shows  the  wisdom  of  encouraging 
the  mining  industry.  Increa-sed  population  may  be 
said  to  be  the  solution  of  the  railway  problem,  but  we 
must  remember  that  increased  agricultural  population 
can  not  fully  solve  this  problem,  for  as  pointed  out, 
railways  traverse  a  large  mileage  that  cannot  support 
an  agricultural  population  so  that  we  must  look  to  our 
minerals  to  furnish  tonnage.  In  our  daily  conservation 
we  talk  about  our  "unlimited  natural  resources,"  but 
our  talk  and  actions  belie  our  faith  or  belief  in  the 
extent  of  these  resources.  We  should  therefore  keep 
before  us  the  following  facts : 

1.  That  the  value  of  our  mineral  production  has  in- 
creased year  by  year. 

2.  That  during  the  past  twenty  years  the  per  capita 
production  of  minerals  has  doubled. 

3.  That  only  15  per  cent,  of  this  vast  country  is  suit- 
able for  agriculture. 

4.  That  only  a  small  portion  of  the  country  has  been 
intensively  prospected.  This  fact  should  prompt  us 
and  give  us  courage  to  look  to  the  mining  industry  with 


great  confidence  as  the  greatest  and  most  important 
factor  in  the  solution  of  our  national  railway  problem. 

In  the  Soo  District. 

The  above  facts  and  statements  lead  up  to  what 
mineral  in  our  own  district  will  give  the  railways  the 
largest  remunerative  tonnage  and  to  the  city  district 
the  greatest  revenue.  We  can  say  unhesitatingly  that 
iron  ore  is  that  mineral  which  will  accomplish  the  re- 
sult and  the  purpose  of  this  article  is  to  present  to  the 
puldic  the  present  situation  and  solicit  their  a.ssistance 
in  having  the  iron  ore  iiulustry  revived. 

The  Larg-e  Importations 

We  find  that  from  1!»12  to  1921  Canada  imported 
ii'on  ore  as  follows  : 

Short  Tons. 

1912   2,019,165 

1913   2,110,828 

1914    1,324,326 

1915    1,463,488 

1916    1,964,598 

1917    2.084.231 

1918    2.145.592 

1919    2.227.919 

1920    1.632,011 

1921    1,950,291 

This  is  a  yeaily  average  of  nearly  2,000,000  tons  and 
assuming  that  tliis  ore  is  wortli  -$5.00  per  ton  we  get  a 
gross  value  of  $10,000,000,  to  which  we  have  to  add 
the  exchange  which  in  the  past  few  years  has  amount- 
ed to  no  small  sum.  These  importations  naturally  have 
helped  to  turn  the  trade  balances  against  us  and  the 
trade  balances  effect  every  one  in  the  country  whether 
he  will  it  or  not. 

Why  It  Was  Imported 

Why  was  this  large  tonnage  of  iron  ore  imported, 
which  necessitated  such  a  drain  on  the  country's  fin- 
ances? One  reason  is  that  the  then  merchantable  mines 
were  on  the  decline,  finally  vanishing,  and  low  grade 
ores  were  not  being  treated  in  large  enough  tonnages  at 
a  marketable  price  to  take  their  place.  The  known  de- 
posits of  low  grade  ores  only  run  from  32  to  38  per 
cent  in  iron  and  are  high  in  sulphur  and  siliceous  as 
compared  with  foreign  ores  running  over  50  per  cent, 
of  iron  and  free  from  sulphur. 

.Development  Worth  While 

The  question  is  asked:  Is  it  worth  while  developing 
these  low  grade  ores?  We  say  iron  ore  is  the  basic 
requirement  of  Canada  and  that  not  only  our  present 
denumds  should  be  produced  from  our  own  natural 
resources,  but  the  industry  should  be  well  fostered  and 
built  up  to  many  times  its  past  proportions.  No 
doubt  there  are  those  who  are  extremely  cautious  and 
think  it  not  Avise  to  compete  with  foreign  industry 
founded  on  more  natural  conditions  than  ours.  These 
same  cautious  persons  objected  when  a  bounty  was 
given  on  pig  iron  made  by  Canadian  furnaces.  Did  the 
industry  collapse  when  the  bounty  was  stopped?  It 
certainly  did  not,  but  went  ahead  and  grew  to  be  one 
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of  oiw  grecitest  iiulustries.  It  is  true  it  Avas  pap- 
fed  for  a  period  like  any  otlier  infant,  hut  now  it  is 
self-supporting.  We  elaini  the  same  results  for  tiie 
iron  ore  industry  if  it  gets  the  proper  assistance. 

When  the  U.  S.  entered  the  war  and  they  required 
their  steel  to  make  their  own  munitions  of  war,  it  was 
generally  believed  that  the  Canadian  furnaces  and 
smelters  would  be  unable  to  take  care  of  our  own 
requirements.  However  the  tonnage  was  produced  in 
an  ever  increasing  volume  and  one  of  the  very  com- 
panies built  up  by  reason  of  the  bounty  given  on  pig 
iron  supplied  55  per  cent,  of  all  the  shell  steel  made 
into  munitions  by  Canadian  industry.  Was  the  bounty 
on  i)ig  iron  wortii  while?  We  think  the  answer  is  the 
record  itself  and  justified  the  amount  of  bounty  paid. 

High  Cost  of  Beneficiation 

Now  thai  the  known  uicreliantable  iron  ore  bodies 
are  exhausted,  the  next  step  naturally  Avould  be  to  un- 
dertake tile  prolilem  of  supplying  to  the  furnaces  Can- 
adian ore  from  our  known  low  grade  deposits,  thus 
opening  up  our  natural  resources.  It  has  been  proven 
after  very  costly  experiments  that  our  low  grade  ores 
can  be  successfully  treated  and  made  an  ideal  ore  for 
blast  furnace  users,  but  the  cost  of  treating,  or  bene- 
ficiation, is  So  great  that  foreign  ores  can  be  laid  down 
cheaiier.  and  for  that  reason  the  Magpie  mine  in  the 
Micliipicoten  district  and  the  Moose  Mountain  mine  in 
the  .Sudbury  district  are  both  shut  down  with  no  pros- 
pects of  reopening. 

What  Magpie  Closing  Meant 

Now  what  does  it  mean  to  have  a  mine  the  size  of 
tlie  Magpie  shut  down?  We  find  that  during  tlie  years 
1916  to  1920  almost  $2,000,000  was  spent  for  supplies. 
About  $500,000  of  this  Avas  spent  in  the  Soo  and  the 
l)alanee  in  old  Ontario-,  Queliec  and  the  United  States. 
Ill  addition  $638,000,  was  paid  for  freight  on  the 
movement  of  the  ore  produced,  $217,000  for  freight 
cliarges  on  coal.  Other  items  were  sundrv  freight 
$140,000,  duty  $60,000,  power  $19,000,  while  wages 
amounted  to  $1,650,000,  or  a  total  for  supplies,  freight 
and  lalior  of  $5,000,000,  an  average  of  $1,000,000  per 
year.  If  the  Magpie  Mine  Were  in  operation  this  year 
see  what  relief  it  would  have  afforded  to  the  unem- 
ploynient  prevailing  not  to  take  into  account  the  bene- 
fit of  tlie  circulation  of  the  $1,000,000. 

Request  for  Government  Aid 

The  Federal  government  at  Ottawa  and. the  Provin- 
cial government  at  Toronto  are  going  to  be  asked  to 
jointly  bear  the  expense  of  the  necessary  temporary 
assistaiiee  asked  for,  this  assistance  to  extend  over  a 
jieriod  of  15  years.  Such  assistance  would  have  the 
almost  iiinnediate  effect  of  developing  ore  properties 
ill  various  parts  of  the  country  and  especially  in  the 
rroviiice  of  Ontario  which  possesses  i)robably  80  per 
cent,  of  the  known  low  grade  ore  deposits.  Those 
seeking  the  assistance  show  their  good  faith  and  are 
content  that  such  assistance  should  be  payable  only 
after  tlie  ore  has  been  actually  treated  and  ready  for 
the  market.  Further,  that  private  capital  takes  all  the 
risk  of  success  or  failure,- establishes  the  industry  and 
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produces  its  product  before  calling  upon  the  govern- 
ments for  any  payments. 

Why  should  the  request  for  assistance  be  granted? 

1.  Every  dollar  is  spent  for  labor.  There  is  no  nat- 
ural increase  as  on  a  farm.  Every  dollar  is  paid  out 
to  Canadian  workmen. 

2.  The  rapid  development  of  natural  resources  is  the 
only  means  of  meeting  the  financial  obligations  of  the 
war. 

3.  The  nationalized  railways  must  be  made  to  pay 
their  way.  Mine  products  are  the  largest  single  source 
of  railway  traffic  and  iron  ore  produces  a  larger  vol- 
ume of  this  traffic  than  any  other  mine  product. 

4.  Established  raw  material  supply  of  any  com- 
modity is  a  vital  national  necessity. 

5.  Abundant  deposits  of  low  grade  ores  are  accessible 
to  existing  railway  lines. 

6.  The  granting  of  assistance  would  involve  a  small 
annual  outlay  but  the  large  returns  and  impetus  to 
industrial  activity  would  be  immeasurable. 

7.  As  no  iron  ore  mines  are  now  in  operation  the  pay- 
ments to  mine  owners  during  the  first  two  years  would 
be  very  small.  The  amount  payable  thereafter,  de- 
pending as  it  does  on  iron  ore  actually  mined  and  be- 
neficiated,  will  simply  be  a  measure  of  the  growth  of 
the  industry;  the  larger  the  growth  and  expansion  the 
larger  will  be  the  benefit  to  the  country  generally. 

8.  The  retention  in  (Canada  of  large  amounts  of 
money  now  being  sent  out  for  the  purchase  of  foreign 
ores,  and  on  the  other  hand  the  emploj^ment  and  in- 
vestment of  foreign  capital  to  help  the  mines. 

9.  Expansion  of  the  agricultural  industry  on  lands 
tributary  to  the  mining  and  smelting  centres,  larger 
markets  for  the  farmer  and  increased  consumption  of 
manufactured  articles. 

10.  Last,  but  not  least,  the  production  of  Canadian 
iron  ores  will  complete  the  national  equipment  for  the 
production  of  iron  and  steel  as  wholly  a  Canadian  pro- 
duct, with  the  exception  of  the  coal  used,  place  Can- 
ada in  a  position  of  greater  independence  and  assure 
the  blast  furnace  and  steel  works  a  home  product 
which,  at  any  future  time  of  stress,  will  enable  Can- 
P|d'a  to  carry  on,  within  the  confines  o'f  her  own  coun- 
try, the  complete  production  of  iron  and  steel,  inde- 
pendent of  the  help  of  a  foreign  though  friendl.y  neigh- 
bor, who  at  any  time  may  put  an  embargo  on  the  ex- 
port of  high  grade  ores  which  would  render  our  steel 
plants  helpless  and  useless,  causing  shut  downs  and 
unemployment,  which  would  be  nothing  short  of  a  na- 
tional disaster. 

Objections  to  assistance  or  any  special  concessions 
will  be  made  by  those- who  will  advance  the  argument 
that  assistance  means  increased  costs  to  the  consumer 
of  steel  products.  Such,  however,  is  not  the  case,  for 
those  seeking  the  aid  do  not  seek  any  protection  in  the 
form  of  a  tariff  but  are  willing  to  invest  their  capital 
and  develoj)  the  industry,  and  the  blast  furnace  oper- 
ator may  .still  purchase  in  the  cheapest  market,  so  that 
the  Canadian  product  mined  and  treated  under  the  pro- 
posed policy  must  compete  and  can  be  sold  where  it  is 
as  good  or  better  and  comparatively  as  cheap  as  can  be 
obtained  elsewhere. 

Expenditure  for  Farm  Products 

During  the  five  year  period  mentioned  before,  we 
find  there  was  spent  in  the  Soo  for  farm  products  for 
the  Magpie  Mine,  the  following  amounts: 
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Vepptahlps  and  fruits   :?8,000 

Moats   152,000 

Flour  and  food   54,000 

Buttor  ai:d  ofif^s   48,000 


Total   $292,000 


If  tho  iron  ore  niinos  in  tho  Michipicoten  district 
wore  oponed  up  on  a  larfre  scale  the  amount  of  such 
purcliasos  would  be  trebled. 


PIG  IHOX  AND  FERRO-ALLOYS 
February,  1 922. 
The  Dominion  Bureau  of  Statistics  reports  that  a  sliolit 
increase  in  the  production  of  pig  iron  in  Canada  was 
notieed  durin<r  February  as  compared  with  the  output 
durinf:  the  precedin<r  mon+h.  A  total  of  .S8,572  long  tons 
was  made  comprising  2r),400  tons  basic  iron  and  8,172 
t(ms  of  foundry  iron.  Of  the  basic  iron  produced  all  but 
51  tons  was  made  for  the  further  use  of  the  firms  report- 
ing, but  most  of  the  foundry  iron  was  made  for  sale,  only 
sf  tons  being  retained  for  the  use  of  the  producing 
firms.  Tn  January  a  total  of  9.047  tons  of  foundry  iron 
was  made  for  sale  so  that  there  was  a  slight  decline  in  the 
production  of  this  commodity  during  the  month  under 
review. 

Ferro-alloys  prnduc(>d  i-ose  from  604  tons  in  January 
to  1,232  tons  in  tho  current  month,  the  Avhole  output  as 
usual  consisting  of  ferro-silicon  of  various  grades. 

There  was  no  change  in  the  number  of  furnaces  active 
during  the  month,  the  four  in  blast  at  the  beginning  con- 
tinuing active.  These  furnaces  comprised  two  at  Sydney, 
one  at  Sault  Ste  Marie,  and  one  at  Hamilton. 

During  the  month  a  continued  though  slight  improve- 
ment in  the  demand  for  iron  and  steel  products  was  ob- 
served. In  the  TTnitod  States  the  average  dailv  output 
of  pig  iron  in  February  increased  more  than  5.000  tons 
over  the  January  record,  and  there  was  a  net  uain  of  12 
furnaces  blown  in.  The  production  of  pig  iron  in  Canada 
usually  narallels  the  United  States  record  very  .closely. 
The  output  from  Canadian  furnaces  each  month 
amounts  to  about  the  amount  of  pig  iron  produced  daily 
in  the  United  States.  A  continued  improvement  in  the 
Canadian  output  may,  therefore,  be  expected. 

STEEL  INGOTS  AND  CASTINGS 

The  output  of  steel  ingots  and  castings  in  Canada  was 
9.000  tons  higher  in  February  than  in  tho  preceding 
month,  the  total  output  amounting  to  42.388  Ions  tons, 
comprising  40,939  tons  of  ingots  and  1.449  tons  of  direct 
steel  castings.  Almost  the  whole  of  the  production  of 
.steel  ingots  was  produced  by  the  basic  open-hearth  pro- 
cess, there  being  only  4  tons  of  bessemer  .steel  ingots  pro- 
duced during  the  month.  Practically  the  entire  produc- 
tion was  made  for  further  use  by  the  r)roducing  firms. 
Of  the  direct  steel  castings  made,  1,337  tons  was  made 
for  sale,  and  112  tons  was  used  in  further  steel  work  by 
the  makers. 

A  total  of  545  tons  of  basic  open-hearth  steel  castings 
»vas  made,  most  of  which  was  sold,  only  73  tons  being 
used  by  the  producers.  Bessemer  castings  amounted  t'> 
132  tons,  practically  all  of  which  was  made  for  direct 
sale. 

Electric  steel  castings  produced  during  the  month  to- 
talled 772  ton.s.  as  compared  with  856  tons  in  January, 
as  in  the  preceding  mouth  practically  the  whole  quantity 
was  produced  for  direct  sale. 

There  was  little  improvement  in  the  steel  nuirkets  of 
Canada,  although  inquiries  were  reported  as  more 
numerous.  A  very  little  shading  in  prices  was  occasion- 


Every  year  you  find  in  the  government  estimates 
large  sums  for  the  direct  benefit  f.f  the  farming  and 
other  industries,  but  you  do  not  see  any  amounts  set 
aside  to  eneourage  or  assist  the  iron  ore  inrlustry.  I 
think  the  government  should  verj-  carefully  consider 
this  very  important  phase  of  mining  and  this  year  trrant 
such  assistance  as  is  necessary  to  allow  the  mines  to 
reopen. 


ally  noted,  but  the  feeling  seemed  general  tliat  a  .slight 
increase  in  the  |)rice  might  have  the  effect  of  stiffening 
the  market  and  of  generally  improving  the  tone.  The 
slight  advance  in  iron  prices  on  American  markets 
during  the  last  week  of  the  month  was  possibl.v  due  to 
similar  causes.  The  market  outlook  seemed  improved 
at  the  end  of  the  month. 


A  MODERN  FIRE  BRICK  PLANT 

The  Ironton  Fire  Brick  Company  of  Ironton,  Ohio,  has 
just  recently  increased  their  capital,  to  enable  them  to 
make  some  extensive  improvements  at  their  plant  a' 
Ironton,  Ohio,  and  also  develop  a  large  acreage  of  newly 
acquired  fire  clay  land  in  Carter  Count.v.  Kentucky,  in 
tho  heart  of  the  famous  Olive  Hill  Fire  Clay  region. 

The  building  of  two  new  kiln.s,  a  new  steam  heatofl 
concrete  drying  floor  and  the  comple'e  rebuilding  of 
their  ground  cla.v  storage  bins,  elevators,  etc.,  together 
with  the  installation  of  a  measuring  device  which  enables 
them  to  measure  positively  and  accurately  any  desired 
mixture  of  clays,  gives  them  a  modern  plant  at  Ironton. 

They  have  712  acres  of  clay  land,  which  has  been  es- 
timated to  furnish  enough  clay  to  la.st  100  years,  manu- 
facturing at  the  rate  of  100,000  brick  per  day. 

The  clay  deposit  is  exceptionally  fine — a  recent  analy- 
sis showing  a  fusion  point  of  cone  33,  (3254  deg.  Fah- 
renheit,) and  analyzing: 


Silica   51.!»7 

Alumin^a   45.07 

Ferric  Oxide   1.57 

Lime   .6(1 

Magnesia   .46 

Alkalies   .(il 


Plans  are  now  being  laid  for  the  erection  of  a  modern 
brick  |)lan"  at  their  mines  in  Kentucky,  where  a  plant 
site  has  alread.v  been  provided. 

Mr.  E.  F.  Myers  is  President  and  General  Manager. 


OBITUARY 
Lewis  T.  Miller 
It  is  with  regret  that  we  notice  the  death  recently  nf 
Mr.  Lewis  T.  Miller  at  Pottsville.  Pa.,  in  his  thirtieth 
year.  Previous  *o  the  war  he  was  with  the  Colonial  Steel 
Company  at  Colona,  Pa.,  where  he  served  in  turn  as  in- 
spector and  assistant  paymaster  for  four  years.  lie  then 
enlisted  as  a  mechanician  in  the  aviation  section  in  Sep- 
tember, 1917,  and  was  in  service  22  months  until  July, 
1919.  when  he  was  commissioned  pilot  in  the  Reserve 
Corps.  After  rcMirning  from  service  he  went  with  the 
Withorow  Steel  Company  as  district  manager  of  its  New 
York  Office.  lie  also  served  with  the  Hess  Steel  Corii.. 
at  Baltimore,  j\Id..  and  then  caane  to  the  International 
High  Speed  Steel  Co.  as  general  superintendent,  suc- 
ceeding Mr.  Arthur  D.  Johnson,  now  wi'h  the  Atlas  Steel 
(\>mpany  Canadian  works  at  "Welland.  Ont.  Since 
July.  1921,  he  has  been  connected  with  the  National  Steel 
Rolling  Company  at  Schuykill  Haven.  Pa.,  as  general 
superintendent,  as  well  as  being  interested  in  work  for 
Ilartmann,  Duncan  &  Rogow.  Inc. 
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Stainless  Steel  in  Engineering* 

By  JAMES  EDGAR 

('liromiiiin  steel,  or  as  it  is  more  popularly  ealled,side  of  the  wheel,  12  of  stainless  steel  unpolished  and 

stainless  steel,  will  have  many  eno-ineering  applications  on  the  opposite  side  six  of  stainless  steel  uni)olished 

in  the  near  future.    Where  corroding-  influences  occur  with  three  of  stainless  steel  highly  polished  arid  tlirce 

it  will  supplant  other  alloy  steels.    For  cold  storage  of- the  standard  hlades  alongside.  " 

o(piipment,  engine  valves,  anti-submarine  apparatus.  The  working  conditions  of  the  velocity  wheel  are 

air  compressor  valves,  pistons,  pump  rods,  etc.,     it  typical  of  those  with  dry  steam  at  a  high  temperature, 

sliould  he  of  very  great  value.    It  can  be  supplied  in  and  the  conditions  at  wheel  No.  8  are^typical  of  verv 

various  grades,  in  the  machinable  condition,  for  in-  wet  steam. 

stance,  in  the  specialh-  heat-treated  condition,  comply-  The  work  done  by  this  generating  set  since  the  fit- 
ing  with  the  mechanical  properties  required  for  spe-  ting  of  the  new  blades  is  represented  by  a  run  of  3471 
eifie  engineering  purposes,  and  for  press  work  it  is  hours,  with  the  demand  fluctuating.  On  opening  up 
produced  within  such  limits  of  composition  and  treat-  the  turbine  it  was  found  that  while  the  standard  bfades 
ment  as  to  ensui-e  a  satisfactory  malleable  steel  as  re-  were  corroded  in  the  usual  way,  the  stainless  blades 
quired  for  articles  manufactured  from  sheet  steel,  etc.  both  polished  and  unpolished,  were  practically  un- 
The  writer  had  the  pleasure  recently  of  inspecting  affected.  All  of  them  retained  their  original  smooth- 
Messrs.  Thos.  Pirth  and  Sons  Ltd.  Sheffield  works,  ness  and  sharpness,  while  the  mirror-like  surface  of 
where  stainless  .steel  is  made,  ^and  he  was  much  im-  the  polished  blades  afforded  indisputable  evidence  that 
pressed  with  the  evidence  of  its  great  usefulness  and  the  surface  had  not  been  affected  in  the  .sliohtest  de- 
the  proofs  of  its  non-corrosive  properties.  It  is  an  gree.  The  stainless  steel  contained  0.30  per  cent,  ear- 
alloy  steel  containing  about  12  to  14  per  cent,  of  chro-  bon  and  13.4  per  cent,  chromium,  whilst  the  nickel  steel 
mium,  and  it  may  be  hardened  in  air,  oil  or  water,  and  contained  0.19  per  cent,  carbon  and  4  .71  per  cent 
tempered  to  various  degrees  of  hardness  required  for  nickel. 

the  different  purposes  for  which  it  is  intended.    An  The  mechanical  properties  of  the  two  steels  as  placed 

ordinary  carbon  steel  is  hardened  from  a  temperature    in  the  turbine,  are  given  in  the  followino-  table-  

of  760  degrees  to  780  degrees  Cent.   But  with  stainless 

steel  the  tmperature  for  effective  hardening  is  higher,  Stain- 

and  it  is  recommended  that  temperatures  between  950  v-  i  i      •                                         Nickel.  less. 

degrees  aud  1,000  degrees  Cent,  be  used.  This  is  due    ^^^^^^  Per  sq.  in   25.2  44.1 

to  the  fact  that  phase  changes  take  place  at  a  much    J,,'^^'-  ^^^^        sq.  in   .  34.7  54.5 

higher  temperature  than  in  ordinarv  carbon  steels.         :^iongation,  per  cent   32.0  20.0 

In  comparison  with  ordinarv  carbon  steels,  stainless    W^^'  ?.\^^^.^'    61.0        '  59.7 

steel  resists  scaling  to  a  marked  degree  with  increasing  Hardness  number   149  255 

temperature.    Tests  performed  up  to  l,00a    degrees  The  results  of  this  experiment  obviously  prove  that 
Cent,  on  mild  steel,    alloy  steels,  tungsten    steel  and  the  introduction  of  stainless  steel  for  use  in  turbine 
stainless  steels  has  shown  that  the  stainless  steel  scales  blades  wiU  be  of  great  advantage.    The  results  of  an- 
much  less  readily  than  any  of  the  others.  other  experiment  are  equally  int^eresting.  Messrs  Brit- 
Very  notable  demonstrations  were  provided  recently  ish  Thomson  Houston  Co.  early  in  1916  witli  the  con 
by  te.sts;  in  the  power  house  of  Messrs.  Thos.  Firth's  sent  of  one  of  their  clients,  had  one  wheel  of  a  steam 
works.  Tinsley.  where  a  Westinghouse  turbo-generator  turbme  bladed  with  five  different  kinds  of  material 
set  was  opened  up  after  being  in  regular  use  since  the  object  being  to  find  out  which  of  these  materials 
August,  1916,  and  in  which  a  number  of  blades  of  would  best  stand  up  against  the  action  of  the  steam 
stainless  steel  were  fitted.    The  turbine  had  a  cap-  The  row  of  blades  selected  was  situated  in  about  the 
acity  of  2,000  kw.,  running  at  3,000  r.p.m.    This  set  middle  of  the  machine,  where  previouslv  earlv  indica 
was  put  down  in  Angu.st,  1916,  and  since  that  time  Avas  tions    of  erosion  and  corrosion    had  occurred  The 
in  regular  use,  the  average  load  being  50  lb.  per  sq.  blading  materials  chosen  were  phosphor  bronze  nickel 
the  full  output.    The  steam  pressure  is  200  lb.  per  sq.  bronze,  brass,  mild  steel,  and  stainless  steel  (two  of 
inch,    and  the  steam    temperature,  with    super-heat,  hardened  ajid  two  hardened  and  tempered  stainless 
averaged  about  600  degrees  Fahr.  The  experimental  blades  were  inserted).    The  machine  was  nut  intii 
blades  Avere  fitted  on  June  11.  1920,  and  alongside  the  service  in  the  autumn  of  1916,  and  was  opened  un  for 
blades  of  stainless  steel  there  were  fitted,  for  com-  examination  for  the  first  time  in  April    1918  Th 
parison  purposes,  a  number  of  blades  of  the  standard  inside  of  the  machine  Avas  found  to  be  pei-fectlv  clean 
type  supplied  by  the  makers  of  the  turbine.    These  and  all  blading  in  a  good  condition    A  certain  amount 
were  of  5  per  cent,  nickel  steel.    The  details  of  the  of  erosion  was  visible  on  all  trial  blades  except  those 
experimental  blades  fitted  are  as  follows:  —  In  wheel  made  of  non-rusting  steel;  the  machine  had  not  been 
No.  8.  situated  at  the  low  pressure  end  of  the  turbine,  service  sufficientlv  long  to  see  verv  clearlv  the  pre 
were  fitted  12  new  l)lades;    three  of  stainless    steel  ference  of  one  material  over  another  except  that  the" 
hi!rhly  polished,  with  three  of  stainless  .steel  unpol-  brass  blades  seemed  to  have  suffered  most    There  were 
ished  aongside  them,  while  on  the  opposite  side  of  no  marks  whatever  on  the  stainless  steel    wliile  tlic 
tihe  same  wheel,  three  more  of  stainless  .steel  unpol-  mild    steel  blade  edges    were  verv  r(ui<>-li  Phosphor 
ished.  with  three  standard  hlades  alongside.    These  bronze  and  nickel  bronze  seem  to"  have"^  the  same  re 
blades  are  -7  in.  long  by       in.  Avide,  the  iliameter  of  si.sting  quality  to  the  action  of  the  steam  and  moi.sture" 
the  wheel  being  4ft  IM-  in  The  machine  was  closed  up  and  again  put  into  ser: 
In  tiie  velocity  wheel,  situated  at  tbe  high  pressure  vice,  and  was  opened  up  a  .second  time  in  Julv  ig^i 
end  of  the  turbine,  were  fitted  21  new  blades;'  on  one  and  the  inspection  confirmed  the  previous  examina- 
~rW      ,1       •  ,  .  ^^^^  ^''p  stainless  steel  blades  were  in  verv 
I-rom  Industrial  Australian  and  Mining  Standard.  good  condition  and  absolutely  unaffected,  the  edges 
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hoinpr  iiH  sli}ii-p  as  when  put  in,  and  tlicrc  was  ;ii)par- 
rntly  no  dirt'creiU'C  hctvvfpn  tlic  hardened  and  un- 
liardened  saiuj)les.  Tlie  phosplioi"  bron/e,  nickel  In-on- 
ze  and  brass  l)lades  wore  all  ronglienod  at  the  entrance 
edfre,  and  very  little  flifference  is  to  be  noted  between 
them.  The  mild  steel  blades  were  badly  roughened,  and 
the  entrance  edge  was  worn  away  nearly  1-16  in.  As 
Far  as  resistance  properties  are  concerned,  the  stain- 
less steel  is  very  sujierior  to  any  other  blading  material 
which  has  been  ti-ied  so  far. 

Another  interesting  application  ol"  the  stainless  steel 
was  made  i)y  Messrs.  Firth  in  the  form  of  a  ram  of  a 
three-throw  electrically-driven  hydraulic  pump,  man- 
ufactured l)y  Messrs.  Davy  Bros.  Ltd.,  Sheffield.  Tliis 
pump  worked  at  a  pressure  of  1800  lbs.  per  sq.  in., 
and  was  installed  in  1916.  The  other  two  rams  were 
of  the  standard  non-ferrous  alloy  usually  employed  by 
the  makers  of  the  jiump.  The  pump  ran  continuously 
—  night  and  day  —  until  the  termination  of  the  war. 
The  wear  on  the  staiidess  ram  Avas  onc-sixty-fourth  of 
an  iiu'h  on  the  diameter  of  the  ram,  while  in  the  case 
of  the  non-ferrous  rams  it  reached  as  high  a  figure  as 
seven  times  this  amount. 

Such  tests  as  these  constitute  definite  trials  under 
woi'king  coiulitions  over  long  periods  of  service,  and 
the  f)crfonruuice  of  the  steel  under  such  ti'ials  justifies 
tiie  fullest  confidence  in  the  extended  use  of  this 
material  to  many  of  the  purposes  for  which  it  is  so 
obviously  fitted. 

Some  Properties  of  Stainless  Steel 

Riveting  of  Stainless  Steel.  —  This  operation  pre- 
sents IK)  (iilTicultx'.  Stainless  steel  rivets  in  the  50- 
ton  condition  should  be  employed,  aiul  these  should  be 
hammered  up  cold.  Owing  to  the  higii  tensile  strength 
of  the  material,  there  is  not  the  capacity  for  plastic 
deformation  which  is  to  be  found  in  dead  mild-steel 
rivets.  There  is,  however,  sufficient  ductility  present 
to  enable  satisfactory  riveting  to  be  done,  providing 
allowance  is  made  for  the  difference  in  the  ])roperties 
of  the  material. 

Co-efficient  of  Expansion.  — •  Up  to  a  temi)erature 
of  200  degrees  Cent.,  stainless  steel  has  an  average  co- 
efficient of  expans-ion  per  one  degree  (.'cnt.  of  0.000010!), 
as  compared  with  ordinai'v  mild  steel,  which  has  a  co- 
efficient of  0.0000125,  copi)er  0.0000172,  and  brass, 
0.0000187.  As  the  temperature  rises  higher  the  rate  of 
expansion  is  slightly  increased,  the  average  co-efficient 
up  to  a  teinperatnre  of  400  degrees  Cent.  (752  degrees 
Fahr.)  being  0.0000114. 

Thermal  Conductivity.  —  In  the  well-tempered  con- 
dition (50  ton  tensile)  tlie  thermal  conductivity  is 
0.0445  c.g.s.  units,  and  in  the  knife  temper  (100  tons 
tensile)  condition,  the  value  is  about  three-quarters  of 
tiic  above.  In  compai'ison  witli  these  figures  it  is  in- 
teresting to  note  that  the  conductivity  of  practically 
pure  iron  is  0.146  c.g.s.  units. 

Electrical  Conductivity.  —  The  electrical  specific  re- 
sistance of  stainless  steel,  in  the  Avell-tempered  (50  tons 
tensile)  condition  is  50-55  michroms  |)er  centimetre, 
and  in  the  knife  temper  (100  tons  tensile)  condition  it 
is  65-70  michroms  per  centimetre. 

Magnetic  Permeability.  —  In  the  well-tempered  (.50 
tons  tensile)  eonditioii  the  permeability  is  somewhat 
similar  to  that  of  0.9  per  cent,  carbon  steel  in"tlie  nor- 
malised condition.  Thi.s  fact  renders  the  use  of  stain- 
less steel  for  the  purpose  of  electro  magnets  of  no  spe- 
cial value  uidess  freedom  from  corrosion  is  of  prinvary 
importaiU'O. 

Specific  Gravity.  —  The  specific  gravity  of  stainless 
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steel  differs  little  frr)Mi  that  of  ordinary  .structural 
steel.    Experiments  have  given  the  follovving  results: 

Hard.  Soft. 

Stainless   7.7605  7.7715 

Mild  Carbon  Steel   7.8803  7.8837 

Temper  Colours.  —  The  te?n|)er  colours  prod\iced  ;it 
much  lower  temperatures  are  an  analotrous  phenome- 
non to  scaling.  It  is  well  known  that  when  hardened 
tool  steel  is  tempered,  the  originally  bright  surface 
goes  through  a  series  of  colours.  During  this  process 
of  colour  change,  with  increasing  temperature,  the  skin 
of  the  steel  is  seriously  affected  when  visible  red  heat 
is  attained.  Stainless  steel  responds  in  a  very  different 
manner,  and  up  to  temperature  of  800  «legrees  Cent, 
the  effect  on  the  surface  is  confined  only  to  the  coIf»ur 
effect.  The  sanu-  temper  colour  obtained  during  tem- 
pering in  the  case  of  stainless  steel  corresponrls  to 
much  higher  temperatures  than  in  the  case  of  i-arbon 
steel. 


STAINLESS  NON-FERROUS  ALLOYS 

Tile  commercial  develoijment  of  stainless  .steel  ami 
iron  appears  to  be  causing  perturl)ation  among  firms 
(Britisli)  interested  in  non-ferrous  metals  and  allf)ys. 
which  are  perforce  beginning  to  recognize  that  the  new 
material  threatens  to  supersede  copper,  brass,  nickel, 
and  aliniinuin  for  a  number  of  purposes.  A  good  deal 
of  research  work  has  been  carried  out  lately  with  the 
object  of  evolving  a  stainless  non-ferrous  alloys  and  is 
already  bearing  fruit  in  the  shape  of  the  in- 
troduction of  improved  forms  of  nickel-silver,  contain- 
ing a  much  larger  percentage  of  nickel  than  ordinary 
nickel-silver,  and  being  therefore  harder,  more  durable, 
and  of  a  color  more  nearly  approaching  that  of  silver. 
To  as.se rt  that  these  metals  are  untarnisliable  and 
staiidess  may  be  to  claim  more  than  the  facts 
justify,  but  they  undoubtedly  represent  a  distinct 
advance  in  that  direction,  and,  in  addition,  the  price 
should  be  about  one-third  less  than  that  of  stainless 
steel  and  iron.  The  additional  percentage  of  nickel  em- 
ployed in  tliese  metals  necessarily  increases  their  cost, 
but  as  it  gives  extra  .strength  it  is  possible  to  save  ex- 
pense by  using  sheets  of  thinner  gauge  than  are  sup- 
plied in  nickel-silver. 

Apart  from  the  question  of  stainlessness  the  research 
has  resulted  in  the  production  of  a  more  homogeneous 
metal  than  foriiu'riy.  and  as  this  means  greater  ductil- 
lity  it  will  now  be  possible,  for  the  first  time,  to  make 
deep  stampings  and  pressings  from  sheets  of  alloys  with 
a  higli  nickel  content. 

It  is  anticipated  that  the  new  metals  will,  to  a  con- 
siderable and  increasing  extent,  supersede  electro 
silverplate  for  spoons,  forks,  cruets,  table  hoUoware, 
wire,  and  nimnerous  other  purposes.  The  color  may  not 
be  equal  to  that  of  silver,  but  restaurant-keepers  and 
otheis  whose  table  furniture  gets  rough  treatment,  anil 
cost  much  un)ney  to  keep  in  repair,  may  consider  the 
ai)pearance  quite  good  enough  for  their  purposes.  Tin- 
new  metal  certainly  has  solid  advantages.  Owing  to 
its  strength,  goods  nuide  of  it  are  not  easily  danujgetl. 
they  carry  no  surface  of  silver  liable  to  wear  off.  ana 
can  be  repaired  without  necessitating  the  costly  oper- 
ation of  replating.  Spoons  ajul  forks  made  of  these 
alloys  can  be  produced  at  less  than  half  the  cost  of  .such 
goods  made  of  stainless  steel  or  iron.  — Iron  Age. 
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Coal  Statistics  for  Canada 

for  the  twelve  months  ending 
December,  1921. 

(Dominion  Bureau  of  Statistics.) 

Tlie  output  of  coal  from  Canadian  mines  during  the  vinces.     For    convenience    of  I'eference    the  output 

hvelvo  months  ending  December,  1921,  amounted  to  during  1920  has  in  eacli  case  been  taken  as  100  and 

13  million  short  tons  valued  at  $74,273,000,  or  $4.97  a  the  corresponding  percentage  or  index  number  has 

ton.     This  quantity  was  80'/(   of  the  amount  mined  been  calculated  for  the  other  two  years.    These  data 

during  the  preceding  year,  when  tlie  total  output  was  are  given  in  table  1. 

16.9  million  ton.s.    In  1919  a  total  of  13.9  million  tons  In  the  period  under  review  Canada  exported  nearly 

of  coal  raised  so  that  although  the  output  in  1921  two  milion  tons  of  coal  or  a  little  more  than  13%  of 

was  12*7^   lowei'  than  in  the  preceding  year,  it  was  the  quantity  actually  mined.    The  amount  exported 

tnore  than  a  million  tons  in  excess  of  the  1919  pro-  was  only  78%  of  the  total  sliipped  for  foreign  trade 

duction.    The  highest  monthly  output  recorded  was  in  1920,  and  even  fell  slightly  below  the  aiiiount  ex- 

for  November  when  more  than  1.5  million  tons  was  [lorted  in  1919. 

mined;  tlu^  lowest  was  in  April,  the  total  for  the  Reference  to  the  table  of  exports  herewith  shows 

month  being  half  a  million  tons  less,  or  941,000  tons.  that  more  than  1.1  million  tons  of  coal  wa.s  exported 

Alberta  held  the  premier  po.sition  among  the  coal-  through  British  Columbia  ports  during  1921.  This 

producing  piovinces,  with  an  output  of  5.8  million  was  only  one  per  cent,  less  than  in  the  previous  year, 

tons.    Nova  Scotia  followed  closely  with  5.7  million  It  is  to  be  rememl)ered  that  these  data  do  not  show  the 

tons.    Tlu>  output  of  coal  from  the  nunes  of  Britisii  province  of  origin  but  only  the  port  of  exit  to  the 

Columbia  amounted  to  2.8  million  tons,  while  Saskat-  United  States,  and  as  the  bulk  of  coal  exported  from 

chewau  mined  332,000  tons  and  New  BrimsAvick  180,  Alberta  is  shipped  through  the  Customs  ports  of  Fernie 

000  tons.  f"d  Cra^ibrook,  it  will  be  understood  that  the  total 

An  analysis  of  the  disposition  of  coal  during  the  exported  coal  credited  to  British  Columbia  ports  was 

year  shows  that  58.2%  was  shipped;  22.1%  went  to  not  all  mined  within  that  province.   In  the  final  report 

railroads  for  locomotive  con.sum])tion ;  7.2%  was  used  on  coal  statistics,  the  quantities  shipped  for  export 

about  tlie  colliery  for  power  purposes;  4.2%  was  sold  trade  from  the  mines  of  each  province  will  be  shown, 

for  ships'  ])unkers;  3.2%  was  put  on  bank;  2.6%  was  A  total  of  728,000  tons  was  exported  through  Nova 

put  ou  the  waste  dump;  1.5%  wa.s  supplied  to  em-  Scotia  ports  and  about  72,000  tons  through  New  Bruns- 

ployees  for  domestic  consumption;  0.6%:  was  used  in  Avick  ports  .   Exports  from  the  other  provinces  of  Can- 

the'  manufacture  of  coke  at  the  collieries;  0.4%  was  ada  were  negligible. 

useil  in  making  Ijriquettes.    Included  in  quantities  re-  Centi'al  Canada  lias  always  been  dependent  upon 

ferred  to  in  the  disposition  was  541.820  tons,  lifted  the  United  States  for  a  supply  of  coal  and  data  sliow- 

from  bank  during  the  year.  ing  importations  of  anthracite  and  l)itimunous  coal 

While  at  time  of  writing,  data  regarding  stocks  on  from  that  country  are  therefore  of  peculiar  interest 
hand  at  the  beginning  and  at  the  close  of  the  year  to  a  very  large  section  of  the  manufacturing  coin- 
were  incomi)lete,  sufficient  returns  had  been  received  inunity  of  Canada.  Importations  from  the  United 
to  indicate  that  the  amount  of  coal  on  bank  at  Can-  States  declined  during  the  latter  part  of  1921  al- 
adiaii  mines  decreased  to  less  tliaii  half  the  amount  though  a  plentiful  supply  Avas  at  all  times  available, 
in  stock  at  the  I)eginning  of  tlie  year.  and  total  importations  for  the  year  amounted  to  only 

The  output  of  coal  in  (.'anada  during  each  of  the  87%  of  the  quantities  imported  in  tlie  i)revious  year, 

past  three  years  has  l)een  comi)ilo(l  by  kinds  and  pi'o-  The  total  imports  of  coal  in  1921  were,  liowcver,  more 

TABLK  1.  OUTPUT  OK  COAL  FOK  CANADA  BY  KINDS  AND  PROVINCES 

1919  1920  1921 
Provinces                                    Short           Index  Short           Index           Short  Index 
 Tons  N(K  Tons  No^  Tons  No. 

Nova  Scotia 

Bituminous                            5,790,196          90.  6,437,156           100.           5,734,653  89. 

New  Brunswick 

Uitnminuus                                166,377          97.  171,685           100.             180.358  105. 

Saakatchewan 

Lignite                                    379,347         113.  335.222           100.             332,117  99. 

Alberta 

Anthracite                                 85.579          67.  127,513           100.               96,964  76. 

Bituminous                            2,285,957          67.  3,419,147           100.           2,871,919  84. 

Lignite                                  2,562,124          76.  3,361,105           100.           2,885^537  86. 

Total                                     4,933,660          71.  6,907,765           100.           5,854,420  85. 

British  Columbia  »  > 

Bituminous                            2,649,516          86.  3.095,011           100.           2,840,870  92. 

TOTAL  DOMINION 

Anthracite                                85..579          67.  127.513           100.              96.964  76. 

Bituminous                            10.892,046          S3.  13.122,999           100.          11,627.800  89. 

Lignit.'                                  2.041.471          SO.  3,696,327           100.           3.217.654  87. 

Grand  Total                          13,919,096         82.  16,946,839          100.         14,942,418  88. 
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tlinn  niie  million  tons  liif,'li('r  t;iii  in  lini)orts 
of  hitnniinous  cofil  into  tlic  vviiole  of  Canadn  during 
1921  ainountcd  to  85%  of  tlie  quantity  iinx)orted 
in  1920,  find  in  both  the  past  two  years  the 
([uantities  imported  have  been  considerably  in  excess 
of  the  (juantities  brought  in  during  1919.  Imports  of 
anthracite  eoal  amounted  to  d'i'/i  of  the  quantity  im- 
ported into  Canada  in  1920,  when  the  tonnage  was 
only  slightly  below  tlu'  amount  brought  in  during  the 
preceding  year.  The  total  imports  of  coal  into  Can- 
ada during  1921  amounted  to  18,102,620  short  tons,  of 
wliieh  13, 5:56,200  short  tons  was  bituminous  and  the 
])alanee.  4,566,370  tons  Avas  anthracite. 

Nova  Scotia,  New  I'runswick  and  Prince  Edward 
Island  eacli  imported  more  anthracite  than  in  1920,  l)ut 
Nova  Scotia  and  Prince  I']dward  Island  brought  in  less 
bituminous  coal  in  the  preceding  year.  The  quantity 
imported  into  New  Brunswick  was  larger  than  usual 
but  only  amounted  to  41,950  tons.    The  Province  of 


Provinces 

Xova  Scotia  .  . 
New  Brunswick 
P.  E.  Island  .  .  . 

Quebec  

Ontario  

Manitoba  .  .  .  . 
Sasketchewan  . 

Alberta  

B.  C.  &  Yukon 
TOTAL   


EMPLOYMENT  IN  IRON  AND  COAL  TRADES. 

Tile  reopening  of  the  railway  ear  and  other  siiops 
after  the  temporary  shut  downs  registered  at  the  eiid 
of  the  year  caused  employment  to  show  a  considerable 
increase.  Returns  Avere  tabulated  from  700  concerns 
employing  a  total  working  force  of  100,294  persons  as 
compared  with  77,380  workers  on  December  31,  tlie 
difference  representing  an  increase  of  29.6  i)er  cent. 
In  the  railway  car  and  automobile  divisions  of  the  in- 
dustries practically  24,600  more  persons  were  emploj'-- 
ed.  Increases  on  a  much  smaller  scale  were  reported 
in  agricultural  implements,  iron  and  steel  fabrication 
and  foundry  and  machine  shoj)  products,  while  reduc- 
tions continued  to  be  registered  in  the  crude,  rolled 
and  forged  heating  appliance,  iron  pipe  and  steel  ship- 
building divisions.  Quebec,  the  Prairie  Provinces  and 
Ontario  showed  the  heaviest  increases,  but  there  was 
also  a  slight  gain  in  activity  in  British  Colundiia.  The 
losses  at  the  end  of  Decend)er,  1920,  and  the  recovery 
from  these  declines  early  in  .lanvuiry,  1921,  were  botli 
considerably  less  than  those  indicated  for  the  corres- 


Qucbec  received  77^^  of  the  amount  of  bituininous  coal 
imj)orted  during  1921  or  a  total  of  2,684,566  tons. 
During  the  first  nine  months  of  the  year  bituminous 
imi)ortf*  into  Quebec  were  in  execHs  of  those  recorded 
for  the  same  period  in  1920.  Imports  of  anthracite 
into  the  same  province  amounted  to  857c  of  the  1920 
receipts.  Central  Ontario  did  not  bring  in  as  much 
bituminous  coal  as  during  1920,  the  total  import* 
amounting  to  slightly  more  than  8.7  million  tons  or 
84%  of  the  amount  imported  in  1920.  The  importa- 
tions were  nevertheless  slightly  in  exces.s  of  the 
amount  imported  during  1919.  '  Anthracite  importa- 
tions into  Central  Ontario  amounted  to  95%  of  the 
((uantities  brought  in  during  1920.  or  a  total  of  slight- 
ly more  than  2.8  million  tons.  There  has  not  been  any 
pronounced  shortage  of  coal  in  Ontario,  and  supplies 
from  the  United  States  have  been  readily  available 
throughout  the  year. 

Index 
No. 

58. 
63. 
100. 
6. 


234. 
84. 
27. 
99. 
78. 


ponding  period  in  the  present  winter.  The  index  inim- 
ber  for  tlie  fortnight  under  revicAv  was  approximatelv 
twenty-five  jioints  lower  than  during  the  same  fort- 
night in  1921. 

Coal  mining. — Further  curtailment  of  operations 
was  reported  in  this  group,  in  which  86  concerns  with 
pay-rolls  which  included  28.770  person.s  relea.sed  from 
their  staffs  893  miners.  The  larger  share  of  this  de- 
cline of  3  per  cent  occured  in  the  coal-fields  at  Fernie. 
B.C.,  but  the  mines  in  Nova  Scotia  and  Alberta  were 
also  less  active.  The  tendency  during  the  correspond- 
ing fortnight  of  last  year  had  been  downward,  too.  al- 
though the  recessions  reported  at  that  time  affected 
fewer  people.  Employment  during  1921  continued  to 
decline  steadily  until  the  middle  of  May.  The  7uove- 
ment  from  them  until  the  beginning  of  December  Avas 
constantly  upward.  The  increases  were  not  sufficient- 
ly large  to  restore  employment  to  the  level  indicated 
at  the  beginning  of  last  year,  however,  and  for  the  pe- 
riod under  review  the  index  number  stood  about  seven 
points  lower  than  in  the  middle  of  January.  1921. — 

"Employment." 


TABLE  2,  EXPORTS  OF  CANADIAN  COAL  BY  PROVINCES. 


Short 
Tons 

Index 
No. 

Shoi^t 
Tons 

Index 
No. 

Short 
Tons 

994,107 

80. 

1 ,245,673 

100. 

727,951 

59,090 

52. 

113.050 

100. 

71,534 

2 

100. 

2 

929 

68. 

1,372 

100. 

85 

5 

10 

167 

23. 

721 

100. 

1.690 

389 

12. 

3,132 

100. 

2,633 

1 ,022 

33. 

3,106 

100. 

843 

1.014.341 

85. 

1,191,167 

100. 

1,182,528 

2,070,0.jO 

81. 

2,558,223 

100. 

1,987,276 
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Iron  Mines  in  the  Briey  Region,  France,  Damaged  during  German 

occupation,  and  their  Reconstruction 

Abstract  of  paper  by  A.  Guilkiin  (Paris),  in  Journal 
of  the  Iron  and  Steel  Institute 


At  the  time  of  the  declaration  of  Avar  hy  Germany, 
eighteen  mines  were  in  operation  and  a  new  one  was 
iieinji;  opened  in  the  Briey  field.  In  the  Longwy 
field  fifteen  mines  and  three  quarries  were  working, 
in  11)13  the  production  of  Briey  was  15  million  tons 
and  that  of  Longwy  three  million  tons.  The  mines 
gave  employment  to  about  15,000  workmen,  mostlj- 
Italians.  The  total  population  dependent  upon  the 
mining  industry  was  about  40,000.  These  people  were 
housed  in  workmen's  colonies  built  by  the  mine  owners. 

The  distance  from  Briey  to  Metz  is  20  kilometres. 
The  town  of  Briey  and  all  the  mines  between  Briey 
and  tiie  frontier  were  under  the  guns  of  Metz.  Within 
a  few  days  after  the  declaration  of  war  the  wliole 
>of  the  Briej-  region  was  effectively  occupied  by  the 
Germans.  In  the  course  of  brief  fighting  three  mines 
were  drowned  out.  Otherwise  no  further  fighting  oc- 
cured  in  the  mining  i-egion,  and  the  Germans  could 
work  the  mines  at  thei:r  leisure  or  destroy  them. 

Tlie  German  government  then  proceeded  to  demo- 
lish completely  or  to  transport  to  Germany  all  the 
steel  jvlauts.  The  majority  of  the  blast-furnaces  were 
preserved  and  shut  down.  Most  of  the  mines  were 
kept  working,  and  the  ore  was  sent  to  Germany  until, 
the  fortunes  of  wair  having  changed,  they  wei-e  closed 
down,  and  most  of  the  material  and  stocks  carried  off. 

That  the  destruction  of  the  iron  mines  was  not 
completed,  as  it  wa.s  in  the  case  of  the  coal  mines  of 
tlie  North,  was  due  only  to  the  fact  that  the  precipi- 
tate retreat  left  them  no  time. 

German  Orgajiization  for  Working  the  Mines 

German  organization  began  in  October,  1914.  The 
first  care  of  the  central  administration  established  at 


Metz  was  to  transport  to  Germany  all  stocks  of  iron 
ore  from  both  fields.  These  amounted  to  1,400,000 
tons.  Prisoners  of  war  were  drafted  for  work  in 
the  mines.    They  ware  harshly  treated  and  badly  fed. 

During  the  first  year,  1914-15,  only  a  few  mines 
were  worked,  the  production  amounting  to  about 
1,000,000  tons.  From  other  mines  much  surface  and 
undergound  equipment  Avas  carried  off.  From  1916 
onwards,  the  working  of  the  Briey  mines  was  inten- 
sified, and  some  mines  already  partly  stripped  were 
re-equpiped.  In  that  year  ten  mines  yielded  about 
2,600,000  tons.  In  1917,  the  output  reached  5,200,000 
tons,  but,  owing  to  scalrcity  of  labour,  the  tonnage  in 
1918  was  only  4,400,000  tons. 

Pillaging  of  the  mines  was  continued.  During  the 
Avhole  of  tiie  four  years  of  war  operation  the  output 
amounted  to  only  13,300,000  tons,  although  it  had 
exceeded  18,000,000  •  tons  per  year  before  the  war. 
Because  the  only  object  of  the  Germans  was  to  inten- 
sify production,  the  mines  Avere  found  to  be  in  a  de- 
plorable condition  Avhen  the  French  owners  returned 
in  November,  1918. 

Esifcimation  of  Damages 

The  estimates  of  damages  were  made  under  the 
control  of  the  Ministry  of  Mines  of  the  State. 

The  sum  total  of  the  damage  at  the  mines  of  Briey 
and  LongAvy,  agreed  on  by  the  Ministry  of  Mines  and 
the  OAvners,  amounted  to  429,465,000  francs  as  direct 
loss  and  120,000,000  francs  as  damages  for  recons- 
truction and  loss  of  revenue  throughout  the  period  of 
resumption  of  Avork. 

Results  Achieved  in  Repairing  the  Mines 

The  AvoTk  of  repair  Avas  began  immediately  after 


Rolling-Mill  of  the  Longwy  Steel-Plant. 
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tilt'  Armistioe,  under  extraordinary  diffieulties.  The 
nrji-inal  mine  staffs  were  totally  disorganized.  The 
country  wa.s  occupied  by  American  troops  until  April, 
and  the  railway  capacity  was  entirely  absorbed 
l)y  military  transport.  In  spite  of  this  the  dwellings 
\v('ii-e  gradually  put  in  order  and  equipment  and  ma- 
chinery repaired  and  replaced.  All  plans,  drawings 
ami  corresi)on(lence  had  been  removed  or  destroyed, 
and  all  haulage  and  transmission  lines  i-emoyed.  To 
remedy  this,  the  mining  and  smelting  companies  form- 
ed a  joint  purchasing  association,  which  was,  through 
another  central  body,  commissioned  to  buy  all  neces- 
sary uuiterial. 

Owing  to  the  bad  faitli  of  the  Germans,  however, 
the  sums  necessary  for  reparation  had  to  be  advanced 
by  the  mining  companies  from  loans  contracted  in 
tVance.  Government  assistance  had  been  checked 
by  want  of  cash,-  and  the  work  of  reparation  to  some 
extent  stoped. 

However,  the  actual  expenditure  of  the  companies 
on  the  mines,  partly  met  by  the  French  State,  amount- 
ed at  July  1st.,  i921,  to  about  150  million  francs. 
On  account  of  the  increase  in  cost  of  working  and 
the  extra  pumping  necessary,  it  is  certain  that  the 
mines  will  never  be  completely  indemnified.  More- 
over, the  companies  find  themselves  obliged  to  .seek 
new  workmen  in  France  and  particularly  in  Italy, 
and  to  train  these  afresh. 

Nevertheless,  within  a  year  of  the  recovery  of  tiie 
mines  by  their  owne<i-s,  about  5,000  workmen  had 
been  recruited  as  coTupared  with  15,000  before  the 
war.  At  the  end  of  1920  the  workmen  numbered 
about  t)ne-half  the  pre-war  establishment,  and  the 
liouses  were  by  this  time  almost  entirely  rebuilt  or 
repaired. 

Progress  made  is  indii-ated  by  the  fact  lliat  the  out- 
put for  December,  1918,  was  nil;  for  January,  1919, 
14,000  tons;  and  for  January,  1921,  500,000  tons. 
This  is  slightly  greater  than  one-third  of  the  pre-war 
tonnage. 

This  tonnage  has  been  mined  and  marketed  in  spite 
of  the  destruction  of  plants,  dispersal  of  labour  and 
the  cessation  of  all  relations  with  clients  for  four 
years.  Amongst  other  new  trade  developments,  with- 
out doubt  imi)ortant  quantities  of  oi-e  will  be  exported 
to  England. 

'  Tlie  following  is  of  historic  interest.  It  is  an  exact 
translation  of  an  official  (xerman  document  found  at 
the  Andery  mine  after  the  German  .retreat: — 

TRANSLATION  OF  A  GERMAN  DOCUMENT 

July  4,  1917. 

Destruction  of  the  Anderny  Mine  in  case  of  a  break -ttirough 
on  the  front. 

To  the  Imperial  AclminiHtrator  of  Mines,  Hom^courl.  Divi- 
.siun  A. 

Attached  hereto  we  submit  to  you  a  si'atement  showing  the 
time  and  number  of  workmen  necessary  for  the  tlestruction  of 
tlir>  mine  of  Andery  in  case  of  a  Ijreak -through  on  the  fi-ont. 

Directorate  of  the  Andern  Mine 
I  Sined)  Joesten 

SIOCKKT. 

Andern  Mine,  .luly  4.  1917 
St:itement  of  the  work  necessjiry  for  the  destruction  of  the 
mine  of  Andrey  in  the  case  of  a  break-through   on  the  front, 
and  the  wagons  reiini-red  for  the  removal  of  the  more  impoi'- 
tant  inali-rial. 

I. —  Destruction  requiring  three-quarters  of  a  year  to  make 
good. 

Removal  of  pumps. 

Blocking  of  shafts  Nos.  1  and  2  by  throwing  in  the  cages  and 
tubs  after  cutting  the  cables. 

Destruction  of  the  pulleys  and  the  winding  engines. 


2. —  Destruction  requiring  one  and  one-half  years  to  make 
good. 

As  above. 

In  addition,   to  blow  up  the   whole   winding   plant,  engine 
house,  foundations  of  the  winding  engine,  and  the  stock  bins. 
a. — Permanent  destruction. 

As  in  No.   2.   In   addition,  dest'ruction  by  dynamite  of  the 
shaft  lining.  To  blow  up  completely  the  head-gear,  stock-bins, 
to  burn  the  wood  tower  at  shaft  No.  2. 

For  the  first  case  10  men  are  required,  time  24  hours. 

For  the  second  case  20  men  are  required,  time  36  hours 

For  the  third  case  32  men  are  required,  time  60  hours. 

Twenty-five  wagons  will  be  required  for  the  transport  of  the 
material,  without  counting  those  which  would  be  necessary  to 
remove  the  coal  and  ore,  of  which  the  quantity  will  be  fixed 
according  to   the  demands. 

Andern  Mine.      .  Director   (Sgd.)  .loe.sten 


STEEL  AND  IRON  IN  SCOTLAND. 

The  year  1921  was  a  disastrous  one  for  the  steel 
trade  in  Scotland  as  it  was  in  America.  It  is  perhaps 
not  generally  realized  that  Scotland  is  the  largest 
producer  of  steel  of  any  district  of  the  British  Isles. 
The  ingot  output  of  Scotland  last  year  was  2,077,000 
long  tons.  The  next  in  order  was  the  North-East  Coast 
of  England  with  1,958,000  tons,  with  South  "Wales  and 
Sheffield  following.  Scotland  has,  however,  specially 
cultivated  the  trade  for  high-class  Siemens  steel  such 
as  is  reqnired  for  boiler-making,  ship-building,  bridge- 
building,  and  general  engineering  pur^Doses.  The  Con- 
tinent, on  the  other  hand,  has  continued  to  produce  the 
Bessemer  quality  of  steel.  The  demand  for  war  ma- 
terial and  the  necessity  for  great  extensions  have  en- 
abled the  industry  to  greatly  increase  its  power  of 
production.  There  are  many  plants  in  Scotland  to-day 
that  embody  all  the  latest  developments,  and  can  com- 
pare favourably  with  any  steel  plants  in  the  world, 
although  they  are  not  on  the  gigantic  scale  of  some  to 
be  found  in  the  United  States  and  the  Continent.  The 
prosperity  of  the  country  largely  depends  upon  the 
steel  trade  being  maintained  at  the  highest  standard  in 
all  respects,  for  upon  this  industry  in  Scotland  and 
England  rests  the  country's  position  as  the  greatest 
ship-owning  and  ship-building  nation,  as  engineers  in 
the  building  of  railways  and  bridges  in  this  and  many 
other  countries,  and  in  production  of  machinery. 

The  year  commenced  Avitli  falling  prices  and  in- 
creased foreign  competition  through  falling  exchanges. 
In  March  the  coal  strike  upset  all  the  calculations  of 
the  makers,  and  plant  after  plant  was  closed  down  as 
stocks  of  coal  became  exhausted  and  orders,  whiefli 
might  have  been  secured  for  the  West  of  Scotland, 
were  picked  up  by  continental  makers.  In  Augu.st, 
when  the  strike  was  well  ovei-  and  coal  supplies 
again  available,  prices  were  reduced,  boiler  plates 
to  £19,  ship  plates  to  £14,  and  sections  to  £13  10s. 
l)er  long  ton.  This  action  so  reduced  tjie  difference 
between  Continental  '  and  Britis^h  prices,  and  Conti- 
nental makers  were  so  booked  up  with  orders, 
that  a  more  hopeful  feeling  pi-evailed  until  at  a  meet- 
ing of  the  Scottish  and  English  Steel  Association,  it 
was  found  impossible  to  agree  to  uniform  basis  of 
prices  for  the  two  districts.  Since  that  time  Scottish 
|)i'oducers  have  been  competing  with  Englisli  in  tlie 
other's  territories,  and  with  each  other,  aiul  some  very 
low  quotations  have  been  made.  In  the  export  trade, 
competition  from  the  Continent  has  been  much  less 
.severe  during  the  la.st  tlirec  months.  —  Commereial  In- 
telligence Journal. 
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Makin^^  the  Labor  Union  Responsible  for  Production 

(Abstract  specially  prc|)aied  lor  linn  jiiul  .Steel.) 


Ill  tlie  March  \H\h  luiinber  of  "The  Industrial 
Digest  ",  Mr.  T.  M.  Ave-Lalleinant  discusses  very  lu- 
cidly the  question  of  the  relation  between  eiriployers 
and  trade  unions.  Tlie  issue  of  collective  l)ai'<i:;iinin<;', 
he  states,  must  be  settled  on  the  basis  of  pfinciples 
acceptable  to  society  generally. 

In  their  attitude  towards  unions,-  employers  have 
the  choice  of  four  alternatives.  They  may  discourage 
the  unions,  and,  if  possible,  destroy  tlieui ;  they  may 
disregard  them;  they  may  deal  with  tlieni  as  they 
are;  they  may  co-operate  with  them  to  bring  about 
needed  reforms. 

Even  if,  as  in  England,  labor  unions  were  recogn- 
ized, legally  constituted  bodies,  their  position  would 
still  be  dubious.  American  employers  do  not  rec- 
ognize the  working  men's  rigiit  to  bargain  collectively. 
Labour  is  still  regarded  as  a  commodity.  To  many 
employers  the  so-called  "open-shop  movment"  aims 
not  only  at  a  refusal  to  deal  with  labour  organiza- 
tions, but  also  at  purely  individual  bargains.  Other 
employers  the  so-called  "open-shop  movement"  aims 
through  shop  committees  or  works  councils. 

But  destruction  of  the  union  has  not  been  achieved. 
It  probably  never  will.  So  long  as  they  remain  they 
cannot  be  successfully  disregarded.  Their  participa- 
tion in  wage  settilements  is,  therefoe,  essential  to  in- 
dustrial peace  and  economical  |)r<)du<'tion. 

The  Open  Shop  Issue 

Dropping  all  cant,  let  us  see  what  the  open  or  closed- 
shop  issue  reall}'  amounts  to.  Employers  say  that  the 
unions,  iby  insisting  upon  a  "closed"  shop,  limit  the 
freedom  of  workers"  as  well  as  of  employers  to  make 
such  contra.cts  as  thej'  please  to  make.  The  answer 
is  that  collective  agreements  necessarily  limit  freedom 
of  contract;  foi-  the  collective  agreement  stipulates 
that  indivdual  contracts  made  thereafter  shall  con- 
form to  certain  terms  defined  in  the  agreement.  If 
the  agreement  provides  that  the  employer  shall  pay 
not  less  than  the  union  scale  of  wages,  then  the  "open 
shop"  can  mean  only  one  of  two  things: —  Either 
that  the  employer  has  no  dealings  with  the  unions, 
though  some  of  his  employees  may  be  union  men;  or, 
that  the  employer  makes  an  agreement  with  the  union 
that  does  not  bind  him  to  apply  given  terms  to  all 
employees  of  a  certain  trade,  but  leaves  him  free  to 
employ  as  many  workers  as  he  sees  fit  to  whom  the 
tei-in^;  of  the  agreement  shall  not  apply. 

Hut  a  trade  agreement  that  does  not  apply  to  non- 
union and  union  workers  alike  is  of  no  value  to  the 
union  oi-  1o  its  members.  The  union  contends  that 
since  all  benefit  by  its  agreements,  all  should  bear 
its  burdens  by  lieeomiiig  members. 

"Soldiering"  a  Common  Practice 

The  second  major  objection  to  the  union,  the  charge 
that  they  instruct  their  nu»mbers  to  limit  their  indi- 
vidual outi)uts,  is  made  even  by  those  employers  that 
deal  with  them.  The  charge  cannot  be  denied;  but 
we  have  no  present  means  of  knowing  how  generally 
such  restiriction  is  practiced.  Only  better  economic 
organization  will  do  away  with  this  custom. 

Most  trade  agreements  jivfe,  in  llu'  nuiin,  wage  set- 
tlements, and  do  not  generally  fix  definite  slaiulards 
as  to  the  quantity  and  quality  of  work  to  be  done. 
It  is  still  left  to  the  employer  or  to  his  forenuin 
to  get  a.s  much  and  as  good  work  as  be  can  out  of  the 
uKMi.    It  is  a  (piestion  open  to  debate  who  has  done 


more  to  bi-eak  down  the  standards  of  quality  in  work- 
manshif) — the  careless  and  poorly  trained '  workmen, 
or  the  manufacturers  of  the  "just  as  good"  product. 

If  an  agreement  stipulates  a  time-wage,  the  fa.ster 
workman  luis  no  inducement  o  do  better  than  the  ave- 
rage, the  m/anufacturer's  income  is  reduced,  and  the 
unions  themselves  are  reacted  against.  Employers, 
therefore,  have  demanded  agreements  that  stipulate 
payment  by  results.  But  the  piece-rate  .system  is  the 
crudest  of  all  methods  of  paymnt  by  Vf^sults.  It 
cannot  fix  either  quantity  or  fjuality.  It  is  unsati.s- 
faetory  to  both  unions  ;ind  ('nij)li)yers. 

The  Real  Solution 

The  step  now  holding  real  promi.se  of  progress 
toward  a  peaceful  settlement,  is  the  collective  labour 
contract.  This  does  not  mean  a  trade  agreement. 
Trade  agreements  are  not  enforceable  contracts.  Tliey 
merely  imply  as  many  individual  contracts  a.s  there 
are  workmen  employed.  The  collective  contract  is 
an  enforceable  contract  between  an  employer  nd  a 
group  of  workmen  who  undertake  to  produce  a  quan- 
tity of  a  finished  product  within  a  certain  time  and 
for  a  fixed  amount  of  money.  The  price  to  be  paid 
for  a  given  quantity  of  work  within  a  fixed  period  is 
agreed  upon.  Results  only  are  paid  far,  and  there 
is  no  motive  to  limit  production. 

This  has  been  done  in  a  sufficient  number  of  ins- 
tances and  on  a  sufficient  scale  to  prove  that  the 
plan  is  practicable. 


THE  BASIC  INDUSTRIES. 

There  is  now  substantial  evidence  that  the  basic  in- 
dustries are,  in  the  United  States,  on  the  up-grade. 
The  United  States  Steel  Corporation  is  now  operating 
at  60  per  cent,  of  normal  capacity,  which  is  about  twice 
what  it  was  last  year.  Agencies  in  Canada  represent- 
ing American  steel  producers  report  a  satisfactory  in- 
crease in  the  volume  of  orders. 

In  Nova  Scotia,  orders  from  abroad  for  iron  ore 
brighten  a  prospect  that  is  otherwise  dull.  The  labour 
disputes  i)revent  the  resumption  of  coal  mining  on  a 
large  scale. 

It  cannot  be  said  that  Canadian  steel  fabricating 
plants  have  a  cheerful  outlook  just  at  present ;  but  the 
tide  is  on  the  turn,  and  Avhen  the  banks  feel  at  liberty 
to  release  funds,  there  will  be  enough  business  in  con- 
struction work  and  in  providing  ecpxipment  to  make 
our  steel  men  smile  once  more. 


REMARKABLE  COAL  SEAM  IN  QUEENSLAND 

Australia  is  the  happy  possessor  of  many  fine  coal 
fields,  the  principal  area  in  New  South  Wales  having 
a  known  area  of  200  square  miles  with  varying  thick- 
nesses up  to  27  feet  of  the  very  best  coal.  In  Queens- 
land recently  a  seam,  probably  the  thickest  in  the 
woi-ld,  was  proved  to  have  a  thickness  of  at  least  93 
feet.  The  coal  is  remarkable  free  from  ash,  and  the 
vast  seam  is  pure  coal,  devoid  of  any  clay  bands.  The 
coal  varies  from  200  feet  below  the  surface  to  83  feet 
only,  and  at  this  latter  depth,  to  decrea.se  the  cost  of 
mining,  it  is  proposed  to  use  the  open-cut  system 
It  is  stated  that  on  reasonable  borings  there  are  450, 
000  million  tons  of  coal  prnvetl. — Commercial  Intel- 
ligence Journal. 
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STORIES  of  the  SEA 

A  N  D    T  H  E 

Grand  Bank  Fishermen 

by  FREDERICK  WILLIAM  WALLACE 

THE  VIKING  BLOOD 

A  Story  of  Seafaring. 
A  novel  of  deep-water  seafaring  'round  the  Horn  in  a  four-mast  barque 
and  latterly  in  the  Bank  fisheries  of  Nova  Scotia.    A  story  of  action  with 
the  scenes  laid  in  Glasgow,  Vancouver,  Halifax,  Havana  and  "Eastville,  N.S." 

Cloth  $1.75 

BLUE  WATER 

A  Tale  of  the  Deep  Sea  Fishermen. 
A  second  edition  of  this  well-known  novel  of  seafaring  on  the  Grand 
Banks  which  has  been  pronounced  by  critics  in  Great  Britain  and  Canada  to 
be  the  best  of  its  kind. 

Cloth  $1.75 


THE  SHACK  LOCKER 

Yarns  of  the  Deep  Sea  Fishing  Fleets 
A  collection  of  short  stories  of  hazard  and  adventure  on  the  Banks,  select- 
ed from  out  of  the  best  previously  published  in  American  magazines. 

Cloth,  $1.50 


Sold  at  all  booksellers  in  Canada,  or  from  the  publishers 

MUSSON    BOOK    COiMPANY,  Limited 

TORONTO.  ONT. 
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InfoFmatioD   

Is  the  life  blood  

Of  the  steel  industry  

And  your  technical  pages   

Are  the  best  source  of  new  ideas  . .  . . 
Comjeming  methods  and  machines  . 

For  improving  production  

Moreover   

There  Are  only  two  ways   

To  get  this  valuable  material   

Vou  must  either  spend  a  day  a  week 
Reading  nineteen  publications  or.  .  .  . 

♦«  '^'^  H  year   

fifteen  minutes  

With  the  only  magazine  that   

In  more  than  600   

Digests  informative  articles   

Industrial  publications   

And  what's  more   

You  can  prove  it   

Rv  simply  sending   

Tihe  Coupon   


THE  INDUSTRIAL  DIGEST, 

25  West  45th  St.,  New  York,  N.  Y. 
It  Bounds  good  to  me,  so  send  along  your  tortuightly 
digest  of  600  trade  and  technical  papers,  classified 
by  industries.  And  save  a  copy  of  the  annual  Index 
for  me,  too.  If  it's  as  good  as  you  say,  I'll  send  a 
check  for  Six  Dollars  after  two  issues. 

Name    Position  

Firm    , . 

Address   

City    Province   


'I'llE  VALCE  OK  BV-l'KODrCT  COKING} 
A  DEMONSTRATION 
It  \va.s  sliown  conclii.siv  ely  in  1!)21,  according  to  *hf 
United  States  Ocological  Survey,  Uepartmfiit  of  the  In- 
terior, that  by-product  coking  of  bituminous  coal  is  con- 
tinuing to  supersede  beehive  coking.  This  change  in 
practice  has  been  in  progress  for  some  years,  but  the 
first  convincing  demonstration  that  the  by-product 
biancii  of  the  coking  industry  could  maintain  itself  in 
a  period  of  indnstrial  depression  more  strongly  than  tlic 
beehive  l)ranch  was  made  in  1921. 

in  1921  the  output  of  by-product  coke  was  almost  20,- 
000,000  tons,  and  that  of  beehive  coke  was  about  5,500,- 
000  tons,  figures  that  siiow  a  .striking  contra.st  to  those 
foi-  1920,  when  tiie  output  of  by-product  coke  was  more 
than  30,000,000  tons  and  that  of  beehive  coke  was  more 
tlian  20,000,000  tons. 

TJie  output  of  beehive  coke  in  1921  wa-s  less  than  that 
in  any  other  year  since  1885.  One  month  of  the  year 
showed  an  output  of  only  one-ninth  the  average  monthly 
output  in  1920.  The  monthly  average  for  1921  was  only 
about  27  per  cent  of  that  for  1920. 

The  outjjut  of  by-product  coke  in  1921  al.so  showed  a 
marked  decline  from  tiiat  of  1920,  tiiough  the  output  in 
the  minimum  month  was  more  than  half  of  that  in  the 
average  mon+h  of  the  preceding  year,  and  the  output  for 
the  entires.year  was  practically  two-thirds  that  in  1920. 
This  comparison  of  1921  witii  1920  l)ecomes  .still  more 
sinking  if  we  i-cniember  that  1920  was  easily  the  "ban- 
ner" year  in  tiie  ])ro(luction  of  b}-product  coke  in  tin- 
I'liited  Sta  es.  In  otiier  wni-ds,  despite  the  extraordina- 
ly  siunii)  in  business,  which  greatly  lowered  the  output 
of  h\ -jiroduct  coke,  it  was  gi-eatei-  in  1921  than  in  any 
I)i  ('ec(ling  year  except  1917,  1918,  1919,  and  1920. 

The  contiiuiance  of  the  activity  in  liy-product  coking 
(liii-ing  a  period  when  l)usiness  was  sul)iiorinal  may  have 
been  due  in  ))art  .o  the  economic  suj)eriority  to  tlic  by- 
I)i-<:(luct  ovens  over  the  beehive  ovens,  but  it  is  in  part 
due  to  the  fact  tiiat  many  l)y-])roduct  coke-oven  plants 
re(|une  elaborate  organization  and  represent  large  in- 
ves'ments  and  must  therefore  be  kej)t  active  in  onler  to 
pr.e.serve  tiie  working  force  intact  and  prevent  the  undue 
deterioration  of  the  plants.  The  loss  due  to  the  operation 
of  such  i)laiits  at  less  than  a  normal  profit  is  smaller  •jiau 
tliat  wiricli  would  be  incurred  if  they  were  allowed  to  re- 
main idle  and  thus  to  make  immense  investments  wholly 
uiipioductive.  Furthermore,  the  gas  produced  at  many 
by-product  coke-oven  plants  is  sold  under  contract  to 
public-utility  companies  tliat  supply  gas  to  near-l»y  eom- 
numities,  so  tlia'  the  discontinuance  of  the  operation  of 
the  l)y-pro(luct  plant  would  constitute  a  violation  of  its 
contract  with  the  pul)lic-utili  y  company.  In  view  <»f 
these  facts  the  greater  production  reported  by  the  l)y- 
|)i()duct  ccke  industry  in  1921  can  not  be  considered  a 
iiieasure  of  the  relative  cost  of  production  in  beehive  and 
by-pi'oduct  ovens. 


The  Standard  Steel  Construction  Co.  Linuted  of  Wel- 
iaiul.  Ontario,  have  received  the  contract  for  the 
structural  steel  work  of  the  new  mill  building  being 
put  up  at  Schumacher  by  the  ]McIntyre-Porcupine  Mines 
Co.,  Ltd.  The  work  on  this  l)uilding  will  be  proceetled 
with  at  once  and  will  make  quite  an  addition  to  the 
already  extensive  plant  at  this  Company's  mines. 

Tlie  Ehn^ti  ic  Furnace  Company  lias  moved  its  genci'al 
and  sales  offices  from  Alliance.  Ohio,  to  Salem.  Ohio. 
By  this  action  all  dei)artments  of  the  Comi)any  will  be 
consolidated  at  its  works.  Wilson  Street  ami  Penn.syl- 
vania  Railroad.  Salem,  Ohio. 
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Index  to  Mill  Supplies 

This  Directory  is  pubiislied  in  J  e  iiitereiiL^  our  readers.  Buyers  who  are  unable  to  find  out  wliat  tbey  deaire  »r» 
invited  to  communicate  willi  tlie  publishers  of  this  .^ournal,  who  in  all  probability,  will  be  able  to  glvw  the  leair9<t 
information. 


Accuniu-lators,  Hydraulic: 

.Sni.nl-'l'mrier    M:ichiiie  Co..    Ilainilloii.  Out 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  CuuipreBBors: 

It.  'I'.  Gilman  &  Co..  Montreal. 
Aliiiulnum: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 
Angle  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Haniillon,  Uiit. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

AxIsB,  Car: 

Nova  Scotin  Sleei  &  Coal  Co.  Liinilerl.  New  (ilasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  I^ocoinotive: 

Nova  .Scotia  .Steel  &.  Coal  Co..  Limited.  New  (ilasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

ft  irrel  Stock  (Black  Steel  Sheets): 

Seiipi-a   Iron  X-  Steel  Co..  Hiirralo.  N.Y 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

«  .ra: 

Dominion  Jion  &  Steel  Coy..  Ltd.,  Sydney,  N.  S 
United  States  Steel  Products  Co.,  Montreal. 

RnrB,  lion  &  St«el: 

Manitoba  Steel  &  Iron  Company 

Canadian  Western  .Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  N.  .-s. 

l''erBu.soii  .Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada.   Hamilton.  Ont. 

Heals,  McCarthy  &  RoRei-.s.  Unffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow,  N.S. 

Canadian  Drawn  Steel  Co..  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co..  Ltd..  Montreal. 

Leslie.  A.  C.  &  Co..  Ltd.,  Montreal, 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  Iron  &  Steel  Coy.,  I<ld.,  Sydney,  N.  S. 

Nova  Scotia  Steel       Coal  Co..   Limited.  New  Gla.sgow,  N.S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  SIat«s: 

Dominion  Iron  &  .Steel  Coy.,  I^td.,  Sydney,  N.  S. 

Nov;.  Scotia  Steel  &,  Coal  Co..  IJmited.  New  Glasgow,  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Beltlner,  Rntiber: 

Diinlop  Tire  &   Itubber  Goods  Co.,    Ltd..  Toronto.  Ont 
Benzol: 

Dominion  lion  A  Steel  Coy.,   f.td..  Sydney,  N.  S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

llyile  1^  .Soils.  Montreal.  Que. 

BliiB.  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Ileid  &  Hrown  Structural  Steel  &  Iron  Works.  Ltd..  Toronto. 

Toronto  Iron  Works,  Trtionto,  Ont. 

Black  Ste«l  Sheets: 

R.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co..   Hiiffalo.  N  Y. 
Leslie  &  Co.,  Ltd.,  A.  C.  Montreal,  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion    foundries  &    Steel.    Ltd.,    Hamilton,  Oni. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

.sterling  Engine  Works,  Winnipeg,  Man. 
R.  T.  Gilman  &  Co.,  Montreal. 


Bolts: 

Haines  &  Peckover.  Toronto,  Ont. 
steel  Co.  of  Cani.da.  Ha  .illton.  Ont 
Canadian  Tube  &  Iron  Co..  Montreal,  P.Q 


Bolts.  RaUway: 

Nova  Scotia  Steel  &  Coal  Co..  I-imlted.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 


Bolts.  ITnts,  Blvets: 

Canartlnn    Tube    *     Iron    Co.     Ltd  Montreal 
Steel  Company  of  Canada,  Ltd.,  Hamilton.  Ont. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co.,  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  U»i». 
Brick-insulating: : 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridgres: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Building-B,  Sletal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 


Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 


(raskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Orst 

Cast  Iron  Fipe: 

National  Iron  Corporation.  Ltd..  Toronto 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Casting-B,  Aluminum: 

Wentworth   Mfg.  Co.,   Limited,   Hamilton,  Ont. 

Castiners,  Brass: 

Wentworth   Mfg.   Co..    Limited,   Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C*»i. 

CastingfB,  Bronze: 

Wentworth  Mfg.  Co..   Limited,  Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Caw. 

Casting's,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q 
Electrical  Fittings  &  Foundry.  Ltd..  Toronto,  ('nt. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Om. 

Casting's,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  MarU. 
Dominion  Steel  Foundry  Co..  Hamilton.  Ont. 
Joliette  Steel  Co..  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Held  &  Brown  Structural  Steel  &  Iron  Work*',  Ltd.,  1'»tm 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marl*. 

Castings,  Malleable: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marl*. 

Castings,  Steel: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  On'. 
Algoma  Steel  Corp.,  Ltd.,  Sault  St*.  Marl*. 

Cement,  High  Temperature: 

Quigley  Furnace  Specialties  Co..  New  Icorx. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Mentreal. 
Chrome: 

American  Refractories  Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd.,  Toronto.  Ont. 
Milton  Hersey  Co..  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  Iiathe  and  Borlntr  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  BrantL'ord,  '-['j.  . 


Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostorla,  Ohio,  U.U.A. 

United  States  Steel  Products  Co..  Montreal. 


Concrete  Hardener  and  Waterproof er: 

Beverldge    Supply    Company.    Limited,  Mon^re*.' 


CoDBulting  Engineers: 

W  E.  Moore  &  Co.,  Ltd.,  Plttsbur""  H» 
W    8    "  vler  I'o  Cle'e'aiod 


2  IKON    AND  STKKI. 

Geology  and 

Science  is  oiif,  and  indivisible.  lA'^Ut  on  this  fact  is 
thrown  by  tlie  follo\vin<,',  from  the  Foundry  Ti-adc  Jour- 
nal. 

It  (h)es  not  apix-ar  to  l)c  generally  known  that  tliei'c  is 
a  very  close  association  between  the  foundry  and  tiie 
twin  studies  of  geology  and  mineralogy,  and  whilst  we 
do  iiot  snggest  that  this  subject  should  form  \nu-t  of  the 
curriculum  of  the  apprentice  moulder,  Ave  do  insist  that 
evei-\-  manager  should  be  acquainted  with  its  rudiments. 

Basically,  the  analogy  is  very  strong,  for  rocks  admit 
of  a  rough  classification  into  igneous,  or  those  which 
have  been  formed  by  the  action  of  fire,  and  aqueous, 
whicii  relates  to  those  deposited  by  tlie  action  of  water, 
lu  tiie  foundry  the  metals  and  theii'  slags  can  be  regard- 
ed a.s  artificial  igneous  rocks,  whilst  some  of  the  slag- 
making  materials  and  refractories  are  actually  deriva- 
tives of  acpieous  formations.  There  is  still  another  var- 
iety of  rock,  called  metamorphic;  these  are  aqueous 
rocks,  which,  througii  volcanic  or  other  action,  have  been 
burnt  or  changed.  Here  again  there  is  a  similar  action  in 
the  foundry  when  the  molten  metal  comes  into  contact 
with  the  sand  mould.  Whilst  these  and  similar  analogies 
do  not  entii-ely  help  the  foundrymen  to  make  better  cast- 
ings at  a  lower  cost,  the  study  of  geology  and  mineralogy 
will  often  disclose  new  and  helpful  view-points.  He  no 
longer  looks  on  sand  as  such,  but  as  silica,  containing 
more  or  less  clay,  wliich  latter  is  i-egarded  as  silicate  of 
alumina.  Slags  often  ree.semble  very  closely  the  rocks, 
not  only  in  appearance,  but  also  in  composition,  and  it  is 
in  their  manipulation  that  the  young  metallurgist  of  the 
"tame  chemist"  variety  not  only  forgets  his  geology,  but 
often  his  simple  chemist ly  and  elementary  arithmetic. 

On  one  occasion  we  remember  a  young  chemist  vainly 
struggling  with  a  basic  slag,  which  was  required  to  be 
(|uite  thick,  or,  in  other  words,  to  contain  (JO  per  cent,  of 
lime.  This  lie  knew.  Additionally,  he  was  aware  of  the 
amount  of  lime  that  had  been  added  to  form  the  slag, 
and  finally  he  was  (lu  fall  with  the  chemistry  of  the  pro- 
cess. He  Avas  carrying  out  the  process  fairly  correctly, 
e.Kcei)t  that  he  "was  ignoring  the  influeiu-e  of  time.  On 
lieing  asked  what  he  thought  tlie  lime  content  was  in  the 
slag  he  cori-ectly  estimated  it  to  be  40  per  cent.,  yet  on 
his  own  showing  he  was  making  additions  exactly  equa\ 
to  2  per  cent.  By  the  time  he  would  have  made  his  ten 
additions  to  give  the  required  20  j)er  cent.,  he  would 
probably  recjuii-e  another  10  per  cent.,  as  during  this  pe- 
riod some  thinning  actions  were  working  against  him. 
Now  to  such  a  man,  urdess  he  receives  training  under  a 
superintendent  who  will  make  him  apply  his  knowl- 
edge, his  knowledge  of  geology  and  minei'alogy  will 
simply  make  him  a  nuisance  in  any  nianufacturng 
conoern,  except  as  a  routine  chemist. 

Some  of  the  refractory  manufacturers  ai-e  studying 
intensively  mineralogy,  and  are  members  of  a  technical 
society  especially  formed  to  deal  with  their  products. 
In  this  work,  many  steel  metallurgists  and  a  few 
associated  with  foundries  take  pairt.  Whilst  the  steel 
manufacturer  ha-s  to  cope  with  higher  teralperatures. 
the  foundryman  has  to  deal  with  quantity  so  far 
as  sand  is  concerned,  and  he  is  still  striving  for  a 
freely  venting,  highly  refractory  sand  suitable  for 
all  classes  of  work,  which  can  be  used  ove«r  and  over 
again.  Obviously,  any  foundryraan  with,  a  knowledge 
of  metallurgy  or  geologj'-  can  say  definitely  that  no 
sand,  as  we  know  it,  will  ever  bring  this  about. 

Some  of  the  benefits  to  foundrymen  Avhieh  have  come 
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directly  to  our  knowledge  go  to  show  that  many  i)racticai 
advantages  can  accrue.  In  one  cusc,  in  the  Ali)s  a  newly- 
appointed  P'rcnch  foundry  manager  discovered,  'hrougli 
his  geological  training,  a  large  deposit  of  suitable  sand 
in  the  bed  of  the  Rhone,  which  ran  along.side  the  works, 
that  satisfactorily  replaced  material  j)revir»usly  brought 
from  lielgium  and  Paris. 

Kieselguhr  (diatomaceoiis  earth  i  was  brought  to  the 
notice  of  another  foundryman  during  his  geologi<;al  stu- 
dies, and  is  of  use  for  roughly  annealing  castings,  since 
it  is  so  light  that  practically  non-moving  air  surrounds 
the  object  covered,  and  prolongs  enormously  i*s  rate  c)f 
cooling.  The  efficiency  of  furnaces  can  be  considerably 
improved  by  placing  kieselguhr  between  the  metallic  con- 
taining plates  and  the  refractory  bricks.  Kaolin,  or 
china-claj',  is  the  purest  of  clays,  and  alsfi  the  most  re- 
fractory. These  points  are  emphasised  so  strongly  in  geo- 
logical lectures  that  when  experimenting  the  foundry- 
man  geologist  could  never  regard  it  as  other  than  one  f>f 
liis  most  useful  refractories. 


LIGNITE  BRIQUETTING  IN  U.  S. 

Lignite,  or  "brown  coal'"  which  contitute.s  aj)- 
proximately  one  third  of  the  coal  resources  of  the 
American  continent,  can  be  converted  by  carboniza- 
tion in  to  a  high  grade  fuel  adapted  to  a  wide  range 
of  purposes  and  limited  only  by  its  relative  costs,  ac- 
cording to  a  statement  issued  by  Director  H.  Foster 
Bain  if  the  United  States  Bureau  of  Mines.  It  can- 
Tiot,  however,  be  classed  as  a  cheap  fuel  in  the  sense 
of  competing  wnth  a  high  class,  easily  mined  bitu- 
minous coal. 

During  the  past  summer,  the  United  States  l>ureau 
of  Mines  has  co-operated  with  the  University  of  North 
Dakota  in  the  operation  of  a  lignite  carbonizing  jtlant. 
and  more  than  a  thousand  tons  of  raw  lignite  have 
been  treated  and  more  than  400  tons  of  lignite  char 
briquettes  were  produced,  this  being  probably  the 
lai-gest  amount  of  lignite  cfhar  britpiettes  that  has 
ever  been  made  at  one  time. 

By  removing  the  moisture  and  a  eon.siderable  por- 
tion of  the  vokitile  matter  from  the  raw  lignite,  a  char 
can  be  obtained  which  po&sesses  a  heating  value  and 
chemical  analysis  quite  similar  to  anthrai'it^-  coal. 
In  this  process,  a  ton  of  raw  lignite  will  yield  forty 
per  cent  of  hig-h  grade  lignite  char.  The  [physical 
form  of  this  char  is  such  that  approximately  one-third 
of  it  Avill  go  through  a  one-eighth  inch  screen,  the 
remainder  up  to  pieces  the  size  of  shelled  corn.  By 
the  addition  of  eight  to  ten  per  cent  of  suitable  bind- 
ing material,  excellent  briquettes  can  be  made,  whose 
heating  value  and  availability  for  general  use  is  little 
less  than  that  of  Pennsylvania  anthracite. 

The  fixed  carbon  in  these  briquettes  may  run  from 
72  to81  per  cent,  as  compared  with  that  of  3.5  per  cen» 
in  raw  lignite.  This  makes  it  practicable  to  trans- 
l)ort  the  fuel  to  much  greater  distances  than  would  be 
practicable  with  raw  lignite.  The  bri(|uettes  are  pil- 
low-shaped, weighing  about  two  and  a  half  ounces 
each.  When  produced  with  suitable  skill,  the  bri- 
quettes will  stand  handling,  transpoi-tation  and  weath- 
er conditions  in  storage.  The  product  is  a  stable  one. 
thus  removing  the  greatest  limitation  to  the  useful- 
ness of  the  oi'iginal  lignite. 
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Cran««,  Electric  TravaUlngr: 

Northern  Crane  Works,  Ltd..  WalkervllU,  Ont. 

Cran«a,  Iiooomotiv*: 

Northern  Crane  Works,  Walkervllle.  Ont. 

Cranea,  Travelling',  Electric,  and  Hand  Power: 

Northern  Craiie  Works,  Walkervllle,  Ont. 
Canadian  Falrb.'inks-Morse  Co.,  Ltd.,  Montreal. 
Voltn  Mfg.  Co.,  Welland,  Ont. 

Crnolbles: 

Hyde  &  Sons,  Montreal,  Que. 

Ciipolaa: 

Northern  Crane  Works,  Walkervllle.  Ont. 

Cupolas,  Ponndry; 

Northern  Crane  Works.  Ltd..  Walkervllle,  Ont. 

Damp-proof  Coatlngr: 

Beverldge    Supply    Company,    Limited,  Montreal. 

Derricks: 

R.  T.  Gllmnn  &  Co.,  Montreal. 

Dies  and  Die  Stooka: 

Canadian  Fairbanks-Morse  Co.,  Montreal.  P.Q 

Drop  Forging: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
I>nnip  Cars: 

McKlnnon  Shell  Co.,  Sherbrooke. 
R.  T.  Gllnian  &  Co.,  Montreal. 

Dnat  Arresters  (for  Tumbling  Mills) : 

Noi'thern  Crane  Worlcs,  Walkervllle.  Out. 

Dyuamoa  &  Electrical  Supplies: 

Can.  General  lllleclric  Co.  of  Canada,  T>td.,  Toronto. 
Electrical  FIttliips  &  Foundry,  Titd..  Toronto. 
Volta  MfK.  Co.,  Welland.  Ont. 

Glectro-FIatlng: 

Wentworth   Mfp.   Co..   Limited,  Hamilton.  Or.t. 

Emery  and  Emery  Wheels: 

Wilkinson  <^  Kompnss.  Hnmlltoii.  Ont. 

Enginea — Heavy  Oil: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Enameling  Finish  Steel  Sheets: 

Seneca  Iron       Steel  Co.,  Buffalo,  N.T. 

Fans: 

.Smart-Turner  Machine  Co.,  Ltd.,  Hamilton,  On* 

Fence  Staples: 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 
Dominion  Tron  Sc.  Steel  Coy.,  Ltd.,  Sydney,  N  S 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Ferro-Hanganese : 

A.  C.  T^eslle  &  Co.,  I-td.,  Montreal. 

Ferro-Silioon: 

A.  C.  Leslie  &  Co.,  Ltd.,  Montreal. 

Fibre,  Vulcanized: 

Beverldge    Supply    Company,    Limited,  Montreal. 

Fire  Briok: 

Elk  Fire  Brick  of  Canada,  T,td..  Hamilton.  '  j\ 
Crescent  Refractories  Co.,  Curwensville,  Pa.  U.S.A. 
Ironton  Fire  Brick  Co.,  The,  Ironton,  Ohio. 

Fire  Brick  Cement: 

I>eslle  Kt  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 
.National   Fl rfproofi nc  Co    of  CaiiRda,  Ltd..  Tfiio,. i„. 

Hvdo    *    <?nn»  Mnjifrool 

Quieley  Furnace  Specialties  Co..  New  York. 

Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal, 
Fire  Brick.  Jolntless: 

Heverlflere    Supply    Company,    Limited,  Montreal. 
Flooring  Materials: 

Beverldtre    Supply    Company,    Limited,  Montre.-.l. 
Fluorspar: 

Canadian  Industrijil  Minerals.  Lid  .  Toronto.  Ont 
Forglngs: 

Vova  Scoiln  ."^teel  A  Coal  Co..  Limited    New  Glaseow.  N  .S 
Steel  Co.  of  Canada.  Ltd..  Hamiltan,  Ont. 
TnitPd  States  Steel  Products  Co.,  Montreal. 

Forglngs,  Marine: 

r'anada  Foundries  *  Forgincs  Ltd..  Welland.  Ont 
Steel  Co    of  Canada,  l>td.,  Hamilton.  Ont. 
ITnltpd  States  Steel  Products  Co..  Montreal. 

Forglngs,  Automobile: 

Canada  Foundries       ForeloE*  Ltd  .  Welland.  Ont 
Forglngs,  Iron  and  Steel: 

Dominion   Steel    Foundry  Ct.,   Ltd.,   Hamilton.  Ont 

Vova  Scotia  Fleet  *  Coal  Co.,  Ltd.,  New  GlO'Seow.  N  S. 

Dominion  Strel   Foundrv  Co     Hnmllton  Ont. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 
Forgings,  Drop  &  tocomotive: 

Canada  Foundrlea  A  Forjrtnim  Ltd  ,  Wetland.  Ont. 

Steel  Co    of  Canad*    '  td..  Hamilton.  Ont. 


Foundry  Supplies: 

Hyde  &  Sons,  Montreal,  Que 
Furnaces,  Annealing: 

Canadian   Incinerator  Co.,  Ltd.,  Toronto,  Ont 

Pittsburgh  Electric  Furnace  Coro 
ViirnaceB,  Blase: 

Toronto  Iron  Works,  Toronto  Ont 

Pittsburgh  Electric  Furnace  Corp 
Furnaces,  Forging. 

Canadian   Incinerator  Co.,  Ltd.,  Toroiilo  Out 

Pittsburgh  Electric  Furnace  Corp 

Furnace,  Electric  Equipment: 

Pittsburgh  Electric  Furnace  Corp. 

Furnace  Iilnlngs: 

Quigley  Furnace  Specialties  Co.,  New  York 

Dominion  Foundry  Supply  Co.,  Ltd..  Moi?treaI. 
Furnaces,  Electric: 

W    E   Moore  &  Co.,  r,td.,  Pittsburg,  Pa 

I  Ittsburgh  Electric  Furnace  Corn 

Volta  Mfg.  Co.,  Welland.  Ont. 

Ganister : 

American    Refractories  Co. 
Glass  and  Pin  Wire: 

T?'?.^?1?5'l  ^'^i.''®  -  P'ostoria,  Ohio  USA 

United  States  Steel  Products  Co.,  Montreal 
Gear  Boxes,  Reduction:  ^"uueai. 
Jlamiltou  Gear       .M;u-hine  Co..  Toronto,  Out 
Hull  Iron  &  Steel   Foundrie.'^.   Ltd     Hull  Po 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford  r«r. 
Smart-Turner  Machine  Co.,   I. id.  H.amilioTi 
Gear  Srives— Herringbone:  "nnou 
n     The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford  r»„ 
Gear  Cutting  Machinery:  ^'mtrora,  Can 

Hamilton  Gear  &  Machine  Co.  Toronto  Out 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford  Cnn 
Hardware:  Machlr.e  Co.,   Ltd.!  Toro.flo    o„7  ' 

Beals,  McCarthy  &  Rogers,   HuTalo    N  V 
Hoists: 

R.  T.  Oilman        Co.,  Montreal 
Hoists,  Air: 

Canadian  Mead-Morrison  Co.,  Welland  Ont 
HoisKle^Jrlc:''^"'  ^"--"'-vllle.  Out 

Canadian  Mead-Morrison  Co.,  Welland  Ont 

Northern  Crane  Works.   Ltd..   Walkervllle  Out 
Hoisting  &  Conveying  Machinery:  ' 

Northern  Crane  Works,   Walkervllle  Out 

Sterling  Engine  Works,   Winnipeg,  Man 
Hoops: 

United  States  Steel  Products  Co.   Ltd     New  Vn,-., 
Leslie  &  Co.,  Ltd.,  A.  C.  Montreal,  p  '  qI^ 
Hose,  Fire  &  Genaral,  Rubber-  ' 

Ingotsr'"^  '^''■^  *  '^""""^        -    '-'^  '  Toronto.  On. 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton  Or,. 

Dominion  Iron  &  Steel  Coy.,  Ltd!,  Sydney  N  s 
Iron  Bars:  "j-.  in.  s. 

Steel  Company  of  Canada,  Ltd.,  Hamilton  Onf 
Locomotives: 

R.  T.  Oilman       Co.,  Montreal. 
Mattress  and  Broom  Wire- 

?t''1.^?1?5^.  "^''"^  *  '^o-  Fostorin.  Ohio  USA 

United  States  Steel  Products  Co.,  Montreal        ^  '^-^ 
Mechanical  Products,  Rubber: 

Dunlop  Tire  *  Rubber  Goods  Co.,  Ltd  Tjrontn  r,^, 
Machinery,  Wli ,  Mill  '  '  ^'^""'o  On 

The  Dominion  Steel  Products  Co.,  Ltd  Brantford 
Market  and  Bundling  Wire:  oranirord.  Can. 

«  J^}^^.^^^^^^  J^'""®  &  ^^S-  Co.,  Fostorla,  Ohio  USA 
Metal;  Expanded:  ' 

Bains  &  David,  Limited,  Toronto  Ont 

Metals,  High  Speed  Cutting: 

Meta^s-Jgnit'sf*'"^  *  ""^""'"^  '  Ont. 

Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  One 
Metal  Spinning; 

Wentworth   Mfg.  Co.,  Limited,  Hamilton  Ont 
Magnesite: 

The  Scotti.«h-Canadlan  Magnesite  Co.,  Ltd.  Montre;,!  .• 
AmcricTn    Refractories   Co.  'viontreal.  I 

Motors: 

R.  T.  Oilman  &  Co.,  Montreal. 
Motors,  Electric: 

Lincoln  Electric  Co.  of  Cauadt.  Lid     Tor'm  o 

Moloney  Electric  Co.  of  Canada,  Ltd..  Toronto  Cnt 
Motor  Fuel:  ' 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydnev    V  <! 
N-ans,  Wire  &  Cut: 

Steel  Company  of  Canada,  Ltd.,  Hamilton  Ont 

United  States  Steel  Products  Co.,  Montreal  ' 
Nuts  (up  to  4  in.) ; 

Steel  Company  of  Canada.  Ltd.,  Hamilton  Ont 
Oxy-Acetylene  Welding: 

Oxyweld  Co..  Limited,  Toronto.  Ont. 

Packing,  Piston,  Bod  Sc  Sheet  Rubber- 

DunloD  Tire      Rubber  Goods  Co..  Ltd  .  Toronto.  Ont 

Patent  Solicitors: 

Stanley  Tylghtfoot.  Toronto.  Ont. 

Patterns; 

Dominion  Pattern  Co..  Toronto,  Ont. 
Pig  Iron: 

Algoma  Steel  Corporation.  Sault  Ste.  Marie  Ont 
Dominion  Tron  A-  Steel  Co.,  Ltd.,  Sydney    N  g 
M.  A.  Hanna  *  Co..  Cleveland,  Ohio. 
Steel  Co.  of  Canada.  Ltd.,  Hamilton.  Ont. 
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Canada  Furnace  Co.,  Ltd.,  Tort  Colborn*. 

A.  C.  Le.Mlle  &  Co.,  Ltd.,  Montreal,  P.Q. 

Steel  Co.   of  Canada,  Hamilton,  Ont. 
Pips  Blvetfld  Steel! 

'I'oroiilo  Iron   Works,  Toronto,  Ont. 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Hulled  States  Steel  Products  Co.,  Ltd.,  New  York, 
Platon  Bod  Packing-,  Rubber  tc  Daok: 

Dimlop  Tire  &  Rubber  CJoorJs  Co.,  Ltd.,  Toronto,  Ont. 
PIntea: 

Dominion  .Steel  Foundry  Co.,  Ltd.,  Hamilton,  Ont. 
I'"erKusoii  Steel  &.  Iron  Co.,  Inc.,  Buffalo,  N.Y. 
Novn  St-olin  Steel  &  Coal  Co.,  Ltd.,  New  Glasgow,  N.S. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 
A.  C  Leslie  &  Co..  Ltd.,  Montreal. 
United  Stiites  Steel  Pioducts  Co.,  Ltd.,  New  York. 
Dominion  I'^otiudry  &  Steel,  Ltd.,  Hamilton,  Ont. 
Quieley  Furnace  Specialties  Co.,  New  York. 
Dominion  I'^oundry  Supply  Co.,  Ltd.,  Montreal. 
Powdered  Coal  Plants,  Complete 

QulKley  l''urnace  Specialties  Co.,  New  York. 
Dominion  I''oimdry  Supply  Co.,  Ltd.,  Montreal. 

Pots — Annealing  and  Cyanide: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Pots— Carbonizing: 

Quigley  I'urnace  Specialties  Co.,  New  York. 
Dominion  I'"oun(Iry  Supply  Co.,  Ltd.,  Montreal. 

Piinips,  Air:  ,.         „  . 

Smart-Turner  Machine  Co.,  Hamilton,  Ont. 
Pumps,  Power: 

Snuirt-'l'iirner  Mnolilne  Co.,  Ltd.,  Hamilton,  Ont. 

Pumps,  Steam:  ,    ,  ,,.       --,  . 

Smni  t-Tui  iier  Maclilne  Co..  Ltd..  Hamilton.  Ont. 

*'^"r)omlnlon  Iron  &  Steel  Coy..  Ltd..  Sydney,  N.  S. 

United  States  Steel  Products  Co.,  Montreal. 

It.  T.  Cillmaii        Co.,  Montieal. 
Ralls,  Relaying: 

FianUel   Uros.,  Toronto,  Ont. 

^""Alffonm  Steel  Corporation,  Ltd.,  Sault  Sle.  Marie,  Ont. 
Dominion  Iron  &  Steel  Co.,  Ltd..  Sydney.  N.S. 
Nova  Scotia  Steel  *  Coal  Co..  I-td..  New  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

^''^Nova^Sco^'tla^sreel  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 

United  States  Steel  Products  Co.,  Montreal. 
Reinforcing:  ,  „         ,  .  ,     c  j  xt  o 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  N.  S. 

United  States  Steel  Products  Co..  Ltd..  New  York. 
Reinforcing  Steel:  ,  d 

Canadian  Tube  &  Iron  Co..  Montreal,  P.Q. 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N  S. 

Nova  S<olia  Steel  &  Coal  Co..  Limited.  New  Gla.sgow.  N.S 

Bain."?  &  David,  Limited,  Toronto.  Ont. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Refractories: 

Anicritan  Refractories  Co. 
Rlveta:  _  « 

Round  Iron  and  Steel  Wire  for  Ropes  and  Cables: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla,  Ohio,  U.S.A. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal.  I>.Q. 

Dominion  Iron  &  Steel  Co..  Ltd.,  Sydney,  N.S. 

Steel  Co.  of  Canada,  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Roofing  Metal:  ,    ,     ^  .  . 

The  Pedlar  People,  Ltd..  Osliawa,  Ont. 
Roofings  (Plastic  8c  Liquid) :  .        ^  x  , 

Beverldge    Supply   Company,    Limited,  Montreal. 
Sand  Moulding,  etc. 

Hyde  &  Sons,  Montrea,  Que. 
p-nd — Refractory:  ,      „  , 

Quigley  Furnace  Specialties  Co.,  New  York. 

Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

^"^'canadian  Kron  Scale  Coy..  Montreal. 
Scales,  Automatic:  »,    .  , 

Canadian  Kron  Scale  Coy..  Montreal. 
Scrap  Metal: 

Frankel  Bros..  Toronto,  Ont. 
Screws,  Wood  &  Machine: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Shaf^lngj^^  Steel  Corporation,  Ltd.,  Sault  Ste.  Marie,  Ont 
The  Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 
Union  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

^^"'unlted  States  Steel  Products  Co.,  Ltd.,  New  York. 

Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 
Sheet  Metal  Stampings: 

The  Pedlar  People.  Ltd.,  Oshawa,  Ont. 

Sldincr.  Metal! 
Sheet,  Packing  Rubber:  t        m        »     /-,  . 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto,  Ont. 
Shipbuilders'  Steel: 

R.  T.  Gllman  &  Co.,  Montreal.   ^  ,  . 

Smelters  and  Refiners:  SUver,  Cobalt.  Nickel.  Arsenic: 

Deloro  Smelting  &  Refining  Co..  Limited.  Toronto.  Ont. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow.  N.^. 

Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
Single  Pickled  One  Pass  Steel  Sheets: 

Seneca  Iron  &  Steel  Co..  Buffalo.  N.T. 
SiUca  Brick: 

American  Refractories  Co. 


Steel.  Carbon.  Ferro-Slltoon: 

A.  C.  Leslie  &  Co..  Ltd..  Montreal.  P.Q. 
Sheets — Iron  b  Steel: 

Fergu.ion  Steel  &  Iron  Co..  Ltd..  Buffalo.  N  Y. 

Nova  Scotia  Steel  A  Coal  Co.,  Ltd.,  New  QlasRow.  N  8 

A.  C.  Leslie  &  Co..  Ltd.,  Montreal 

Steel  Co.  of  Canada.  TA'i..  Hamilton.  '>r\r. 

B.  *.  S.  H.  Thompson  &  Co.,  Ltd. 
Slabs: 

Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marl*. 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N  S 
Steel  Castings: 

Dominion   Steel    Foundry  Co.,   Ltd.,   (lamlllon.  Ont 

Hull  Iron  &  Steel  Foundries,  Ltd..  Mull,  P.Q 

.Toilette  Steel  Co.  Ltd..  Montreal,  PQ. 

Nova  Scotia  Steel  &  Coal  Co..  Ltd..  New  Gla.sgow  NS 
Steel  Barrels: 

Smart-Turner  Machine  Co..  Ltd.  Hamilton,  Ont 
Steel  Plates: 

Nova  .Scotia  Steel  A  Coal  Co  ,  Ltd.,  New  Glasgow.  N.S. 
Unitnd  States  Steel  Products  Co.,  Montreal. 

Steel  Drums: 

Smart-Turner  Machine  Co.,  Ltd..  Hamilton,  Ont. 

Steel,  Cold  Boiled: 

Union  Drawn  Steel  Co.,  I-td.,  Hamilton.  Onl 
Nova  Scotia  Steel  &  Coal  Co.,  Ltd..  New  Glasgow,  N.S 
Canadian  Drawn  Steel  Co..  l.,ld..  Hamilton.  Otil 
TTnited  States  Steel  Products  Co..  Montreal. 

Stellite: 

Deloro  .Smelting  &  Refining  Co.,  Toronto.  Out 
Btrnctural  Material: 

Dominion  Iron  &  Steel  Coy.,  Ltd..  Sydney.  N  S 

Hamilton  Bridge  Works  Co..  Ltd..  Hamilton 

MacKinnon  Steel  Co..  Ltd..  Sherbrooke.  Que. 

T^nlted  States  Sterl  Products  Co.,  Montreal. 
Structural  Steel: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 

Nova  Scotia  Steel  &  Coal  Co.,  Ltd.,  New  Glasgow.  N  8. 

Reld  Sc  Brown  Structural  Steel  &  Iron  Work.«i,  I,t<l  .  Toronto 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

TTnited  States  Steel  Products  Co.,  Montreal. 
Sulphate  of  Ammonia: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney.  N  S 
Tag  and  Stone  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria.  Ohio,  U.S.A. 
Tanks: 

MacKInn  on  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 
Toronto  Iron  Works,  Ijtd.,  Toronto,  Ont. 

Testing  Laboratories: 

Toronto  Testing  Laboratory,  Toronto,  Onl 

Three  Pass  Cold  BoKed  Steel  Sheets  for  Japanlng: 

Seneca  Iron  &  Steel  Co.  Buffalo.  NY. 

Tie  Plate: 

Nova  Scotia  Steel  &  Coal  Co..  I,lmited.  New  Glasgow.  NS 
United  States  Steel  Products  Co.,  Montreal. 
Tin  Plate: 

United  States  Steel  Products  Co.,  Ltd..  New  York. 

Leslie  &  Co.,  Ltd.,  A.  C,  Montreal.  P.  Que. 
Valres,  Bubber: 

Dunlop  Tire  &  Rubber  Goods  Co..  I^td.,  Toronto.  Ont. 
Vent  Wax: 

United   Compound  Co.,   Buffalo,  NY. 

steel  Company  of  Canada,  I>td..  Hamilton.  Ont. 
Washers,  Bubber: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd..  Toronto.  Oni 
Waterproofing : 

Beverldge   Supply   Company.   Limited.  Montreal. 
Weaving  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostorla.  Ohio,  U.S.A. 

United  States  Steel  Products  Co.,  Montreal. 
Wire,  all  kinds: 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla.  Ohio,  U.  S.  A. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Welders: 

The  Lincoln  Electric  Co.  of  Canada,  Toronto.  Ont. 
Wire,  Bright,  Annealed,  Tin,  Galvanized: 

Canadian  Tube  &  Iron  Co..  I.,td..  Montreal 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney.  W.  S. 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Wire  Nails: 

Canadian  Tube  H.'  Iron  Co..  Ltd..  ^fontreal 

Dominion  Iron  &  Steel  Coy  ,  Ltd  .  Sydney.  N.  S. 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Wire  Bods: 

Quigley  Furnace  Specialties  Co.,  New  York 

Dominion  Foundry  Supply  Co..  T<td..  Montreal. 

Dominion   Iron  *  Steel  Cov     Ltrt  .   avrtnAv.    N  S. 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Wire  8c  Wire  Rope: 

United   States  Steel  Products  Co.,   Ltd..   New  York 
Wood  Screws!  „      ,  ^  . 

Canadian  Tube  &  Iron  Co..  Ltd..  Montreal 

Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 
Wrought   Couplings:  ,        „     .  , 

Canadian  Tube       Iron  Co..  Ltd..  Montreal. 

Stppl  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Wrought  Nipples:  ^  .>  .  i 

Canadian  Tube  *  Iron  Co..  T-td..  Montreal 

T^nlted  States  Stpel  Products  Co.,  Montreal 
Wrought  Pipe,  Black  Galvaniied: 

Canadian  Tube  &  Iron  Co..  Ltd..  Montreti 
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National  Iron  Corporation,  Limited 

Head  Office,  Works  and  Docks:— TORONTO 


Every  size  for  Water,  Gas,  Culvert  or  Sewer,  carried  in  stock  at 
Lake  or  Rail  Sh.pn.ents  TORONTO,  PORT  ARTHUR  and  MONTREAL 


Ou  quality  and  Service 
are  of  the  kind  that 
bring  repeat  orders. 

When  in  the  market  for 

PUMPS 

let  us  show  you. 
The  Smart-Turner  Machine  Co.,  Limited 

Hamilton,  -  Canada. 


NORTHERN  CRANES  &  HOISTS 


Electric  Travelling  Cranes  &  Hoists  --  Air  Hoists. 

MADE   IN  CANADA 

NORTHERN  CRANE  WORKS  l.m.ted 

WALKERVILLE.ONTARIO 


For  Fire  Brick  and  Dust 

Specify 

CRESCENT  QUALITY 
The  Utmost  in  Fire  Clays 

CRESCENT  REFRACTORIES  COMPANY 

Curwensville,    Clearfield  county,  Pa. 


ALGOm 


VALVE 


PA  TthT&Dl^     VA     \A     vi  \s>a. 
GAS  OR  AIR  REVERSING  VALVE 

7  in  one  mill  on  75  ton  O,  fl.  Furnrices.  No  delay  in 
2  years.  Valve  so  simple  that  it  ran  be  built  in  any 
i-epair  shop  for  less  than  (•x)st  of  making-  spares  for 
existing  types. 

Rights  with  designs  sold  direct  to  users.  WiMte  for 
particulars  to  — 

ATTORNEY,  H.  S.  HAMILTON 
Sault  Ste.  Marie,  Canada. 


UNION   DRAWN  SHAFTINIG 


Besides  maximum  strength  and  accurate  size 
70U  get  absolute  straightness  and  highly 
polished  surface  in  Union  Drawn,  Bright, 
Cold-Finished  Steel  Products. 

WE  MANUFACTURE: 

Bright,  Cold-Finished  Steel  in  Rounds,  Flats, 
Stiuare's,  Hexagons  and  Special  Shapes  for 
Machine    Construction,   Pump   Rods,  Piston 
Rods,   Roller-Bearing   Rods,  etc. 

UNION  DRAWN  STEEL  CO.,  Limited 

HAMILTON,  Ontario. 


UNION  DRAWN-'  STOCK  VOU  BUY  THE  BEST 
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Alphabetical  List  to  Advertisers 


Algoma  Steel  Oorporatiou  

American  Ref ractoriea  Co  


Irish  &  Maulaon  Ltd. 


Joliette  Steel  Co.,  Ltd. 


B 


Beals,  McCarthy  &  Rogers,  Inc.  . .  . . 
British-American  Fuel  &  Metals,  Ltd. 
British  Empire  Steel  Corp.  Ltd  


C 


4-5 


Canadian  Incinerator  and  Furnace  Co.  

Canadian  Tube  &  Steel  Products,  Ltd   b 

Canada  Crushed  Stone  Corp  

Canada  Iron  Foundries,  Ltd   . .  •••••••  •  •  •  '  • 

Carter  Welding  Company  ot  Toronto,  Ltd.,  Ihe  .  .  ^ 
Crane  Limited- •  •• .r. 
Crescent  Refractories  Co  


Kawin  Clias.  C.  Co.,  Ltd  

Koppers  Co.  The   Vi. 


L 


Leslie,  A.  C.  &  Co.,  Ltd. 


§9 


M 


Manitoba  Steel  &  Iron  Co.,  IjUI  

McLain's  System,  Inc   9 

.\lulviiinon  yteel  Co.  

Modern  Machinery  Exchange  

Morgan  Construction  Co  


N 


D 


Department  of  Overseas  Trade  .  .  • 
Dominion  Engineering  Works  Ltd 

Dominion  Oxygen  Co.,  Ltd  

Duff  Patents  Co.  Inc  

Dominion  Foundry  


8 
9 

9 


.\at  ioiuil  Triist-(  'o   10 

N'orlhern  Crane  Works,  Ltd.   f)? 

National  Iron  Corporation,  Ltd   r»7 

Nova  Scotia  Steel  and  Coal  Co.,  I. id  -!  :'» 


Powley  and  Townsley. 


Q. 


Freyn,  Brassert  and  Co. 


F 


O 


R 


Robeson  Process  Co  

Rcind  Consolidaled  Mines  Ijiinifed 


Qoldie  McCullough  Ltd  . . 
Goad  C.  E.  Eng.  Co.,  litd. 


H 


lliimilton  II.  S  

llaniilton  Bridge  Works  

Hamilton  Gear  &  Machine  Co   10 

Hanna  M.  A.  &  Co  

Hersey  Mill  on  &  Co.,  Ltd   !» 

Hoyt  Metal  Co  

Hydraulic-Press  Biick  Co  


I 


International  Business  ]\Taoliiiu'  Co.,  Ltd. 
International  Nickel  Co  

Ironton  Fire  Brick  Co.,  The  


S 


Smart  Turner  Machine  Co.,  Ltd   51 

Seneca  Iron  and  Steel  Co   59 

Steel  Co.  of  Canada,  Ltd.,  The   10 

Smythe,  S.  R.  Co.,  Inc   9 


Thompson,  B.  S.  and  H.  Co.,  Ltd.  

Toronto  Pottery  Co.,  Ltd  

Tuller  Hotel   10 


D 


Union  Drawn  Steel  Co.,  Ltd   57 

9    IT.S.  Steel  Products  Co   2 
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EDITORIAL 


"MO DERATES"  IN  CONTROL 

In  tliese  dark  days  of  industrial  depression  and  labour 
disputes,  it  is  encouraging  to  find  that  throughout  the 
British  Empire  leaders  of  "moderate"  tendency  have 
regained  control.  This  augurs  well,  not  only  for  the 
solidarity  of  tJie  Empire,  but  for  the  progress  and  in- 
dustrial well-being  of  its  component  parts. 

The  first  of  the  series  of  struggles  came  in  the 
.Motherland.  The  series  of  concessions  wrung  by  the 
coal  miners  from  the  mine  owners  and  from  the  public 
during  the  critical  war  years  culminated  in  the  demand 
for  nationalization  of  the  mines.  The  public  judged  the 
case,  refused  the  labour  leaders  their  immoderate  and 
radical  demands,  and  secured  to  the  miners  a  high  rate 
of  pay  in  return  for  a  good  day's  work. 

In  South  Africa,  where  the  strikers  on  the  Rand  re- 
sorted to  force,  the  conclusion  has  been  summary  and 
decided,  as  befits  military  action.  That  a  revolution, 
brought  about  by  armed  force,  was  intended  by  the 
agitators  that  precipitated  the  trouble,  is  attested  by  the 
official  statement  issued  after  the  rebels  had  been  dis- 
persed. "People  of  all  political  convictions  came  for- 
ward to  help  the  Government  to  put  down  what  there  is 
no  doubt  to  have  been  a  social  revolution  by  Bolshevists, 
International  Socialists  and  Communists."  That  the 
miners  have  returned  to  work  pending  an  investigation 
of  their  grievances,  speaks  well  for  modera-.ion  of  a 
large  majority  amongst  them.  That  the  burghers  turn- 
ed out  almost  "en  masse"  in  support  of  their  Govern- 
ment, demonstrates  their  appreciation  of  settled  rule 
and  the  ideals  of  British  justice.  Premier  Smuts  lias 
promised  the  miners  that  in  spite  of  the  revolution  en- 
gineered in  their  name,  their  complaints  will  be  con- 
sidered impartially  by  the  commission  of  enquiry  now 
to  be  instituted.    His  word  is  his  bond. 

For  years  the  political  struggle  in  Australian  has  been 
between  labourites  of  moderate  views  and  those  witli 
a  radical  tendency.  In  New  South  Wales  the  latter  liave 
until  lately  been  in  control.  Some  attribute  to  tliis  the 
fact  that  the  productiveness  of  lal)Our  in  New  South 
Wales  has  lately  fallen  to  sucli  a  low  mark  that  industry 
there  is  now  virtually  paralyzed.  New  South  Wales  is 
blessed  with  many  natural  advantages;  but  these  will  be 
useless  until  the  unnatural  ili.sadvantage  due  to  the  ar 
tificial  restriction  of  outjnit  is  removed.  Tha^  the  late 
Government  under  Premier  Dooley  is  partly  responsible 
for  this  state  of  affairs  is  demonstrated  by  the  fact  that 
he  offered  what  was  viHually  a  wholesale  bribe  to  rail- 


way employees  in  his  pre-election  promises  regarding 
wages  and  hours  of  labour.  Happily,  his  regime  is  end- 
ed, and  New  South  Wales  may  look  for  a  return  to  pros- 
perity under  a  leader  whose  princij^les  are  more  in  ac- 
cord with  true  British  tradition. 

The  recent  attempt  to  traduce  tie  moralitj^  of  Nova 
Scotian  miners  has  been  an  utter  failure.  That  the 
living  conditions  in  the  colliery  villages  are  far  from 
ideal,  is  an  undoubted  fact,  and  the  public  should  know 
more  about  these  conditions,  in  order  that  they  may 
judge  fairly  the  miners'  demands.  That  the  miners  have 
now  unequivocally  refused  to  accede  to  Organizer  Mac- 
Lachlan 's  ' '  sabotage ' '  advice,  should  give  them  a  place  in 
the  regard  of  the  public  that  will  ensure  fair  treatment 
at  the  hands  of  iheir  employers. 

We  print  today  a  letter  from  Mr.  Robert  Baxter,  once 
again  the  recognized  leader  of  all  the  Nova  Scotian  mine 
workers.  The  moderation  expressed  in  this  letter,  and 
tlie  justice  and  frankness  of  the  views  he  states,  com- 
mand the  resiject  of  the  public.  We  wish  that  more  of 
our  labour  leaders  Avere  like  Mr.  Baxter. 


IRON  AND  iSTEEL  IN  INDIA  AND  THE  EMPIRE 

India  bids  fair  to-  outstrip  soon  in  her  production  of 
iroji  and  steel,  all  the  British  Dominions,  and  to  become 
an  important  factor  in  world  production.  This  has  long 
been  predicted  by  students  of  the  world's  resources  of 
iron-ore  and  coal.  It  remained  for  a  Bombay-  banker. 
Sir  Jamshcdi)ur  Tata,  witli  the  co-operation  of  an 
American  teclmical  staff,  to  begin  to  fulfil  this  predic- 
tion. 

In  1912  the  first  of  a  series  of  modern  blast- furnaces 
was  put  in  operation  at  Jamshedpur  in  the  province  of 
Bengal,  as  well  as  a  complete  steel  works.  During  the 
war  time  this  works  supplied  all  the  Eastern  theatres 
of  war  with  the  railroad  iron  upon  which  military  opera- 
tions essentially  depended.  The  timely  enterpris,-^  of  the 
Bombay  banker  may  be  said  to  have  saved  the  East  for 
Britain.  Since  1912  the  plant  has  been  increased  to 
include  three  blast-furnaces,  and  two  more  are  in  course 
of  erection.  A  second  company,  the  Bengal  Iron  Com- 
pany, are  also  producing  iron  and  ferro-manganese,  and 
a  third,  the  Indian  Iron  and  Steel  Company,  is  expected 
to  begin  production  this  yeai'. 

How  do  the  P.i-itisli  Dmiiinions  stand  in  comparison 
with  India  as  iron  producers.'  Canada  at  present  leads; 
Itut  unless  radical  changes  are  made  in  her  methods  of 
production,  .such  as  will  take  furthei-  advantage  of  her 
national  resources,  .she  cannot  long  maintain  the  lead. 
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The  Nova  Scdtiaii  iiuliistry  \\hs  an  al)iiii(lan('e  of  ore 
and  of  coal;  l)iit  the  on;  w  ratlici-  low-grade  and  liiglily 
silicions,  and  the  coal  is  in  submarine  strata,  and  so 
cannot  be  won  so  elieai)ly  as  tbe  coal  of  some  compe- 
titors in  the  iron  and  steel  trade.  The  iron  prvidiiclitoi 
of  Central  Canada  is  dependent  for  its  existence  upon 
imported  ore  and  coal,  and  upon  a  protectiv(!  tariff, 
and  so  cannot  be  considered  seriously  in  world  affairs. 

South  Africa,  like  India,  has  been  considered  a  po- 
tential factor  in  the  world's  markets  for  iron  and  steel. 
Here,  tliou<>h,  the  develo|)ment  is  still  embryonic.  There 
are  good  coking  coal  and  good  iron  ore,  l)otli  in  abund- 
ance, as  well  as  native  labour.  But  the  country  offers 
only  a  very  limited  honu'  market  and  is  not  yet  well-de- 
veloped by  railway  facilities,  and  a  large  export  trade 
is  not  yet  feasible.  Nevertheless  the  pioneer  furnace 
has  been  built,  and  can  logically  hope  that  the  New- 
castle Iron  and  Steel  Comi)any  will  have  a  long  and 
))rosperous  career. 

Australia,  like  India  and  Soutii  Africa,  is  well  pro- 
vided with  both  coal  and  ii'on  ore,  in  reasonably  clo.se 
l)roximity.  In  this  ca.se  both  are  close  to  the  coast,  so  the 
iron  and  steel  plant  at  Ne\vca.stle,  New  South  Wales, 
has  the  additional  advantage  of  being  located  at  a  sea- 
l)oi't.  Tlu!  plant  is  notable  as  representing  the  re-invest- 
ment of  earnings  by  the  Bi'oken  Hill  Proprietary  com- 
l)any  at  their  silver-lead-zinc  mines  in  the  interior.  Un- 
fortunately, perverse  human  nature  has  brouglit  about 
a  temporary  (we  hope)  cessation  of  the  operation  of 
the  plant.  The  w-ages  of  labour  in  Queensland  are  so 
high,  and  the  productiveness  of  labour  is  so  small,  that 
even  umler  the  iiighly  favoui'able  natui'al  conditions 
that  exist  at  Newcastle  and  undei-  protection  of  a  high 
tai'iff,  native  iron  and  steel  cannot  compete  w'ith  im- 
poi'ted  materials. 

New  Zealand  is  not  so  fortunate  in  her  natural  re- 
sources for  iron  making  as  is  her  big  neighbor.  Her 
main  resource  of  iron  is  the  long  beach  composed  of  ti- 
taniferous  iron  sand  at  Tai-anaki.  A  number  of  at- 
tempts have  been  made  to  smelt  thi.s  ore  economically, 
but  none  of  them  have  been  successful. 

Meantime  Britain  holds  her  own  in  the  production 
of  iron  and  steel.  Her  iron  ores  are  neither  so  high- 
grade  nor  so  cheaply  won  as  formerly;  but  scientific 
i-eseareh  is  adding  constantly  to  the  material  availal)le. 
Her  iron-stone  strata,  with  failing  content  of  iron,  are 
now  used  for  their  content  of  potash,  which  increases  in 
amount  as  tlu;  iron  decreases,  and  is  recovered  as  a  by- 
l)roduct.  British  workmen  are  now  once  more  settling 
down  to  work  in  eariu'st  after  the  distui'bances  of  the 
war  yeai's;  and  even  India,  with  her  high-gi-ade  ore. 
good  coal,  and  cheap  labour,  will  not  for  numy  a  long 
year  cut  seriously  into  the  British  iron  and  steel  trade. 


NEON  IN  EVERY -DAY  LIFE 

IT  has  often  been  stated,  and  almost  as  often  dis- 
believed, that  pure  science  is  at  the  bottom  of 
most  of  our  present  -  day  material  i)rogress.  It 
is,  ordinarily,  hard  to  conceive  how  the  abstrac- 


tions of  jdiysics  and  chemistry,  astronomy  and  zoology 
can  be  applied  to  every-day  human  affairs*.    We  h;) 
seen  recently  a  f)erfect  demonstration  of  the  .seerain.' 
ly  im{)ossible. 

Who  would  believe  that  the  rare  gas,  neon  has  ,, 
practical  use  in  operating  an  automobile?  It  is  inert, 
incombustible,  difficult  to  isolate,  and  until  lately  I 
been  regarded  mainly  as  a  scientific  curiosity.  1- 
a  decade  or  more  it  has  been  u.sed  experimentally  as  i 
source  of  light;  but  research  has  only  lately  itiade  it 
undoubtedly  useful. 

The  manufacturers  of  electric  lamps  are  auioiig  tlie 
most  [jrogr'^sive  of  all  modern  men  of  business,  though 
they  are  among  the  latest  arrivals  in  the  industrial 
Kvorld.  Each  of  the  huge  plants  throiighout  ibis  conti- 
nent has  a  research  department,  where  highly  -  trainee] 
I)hysicts  and  clieiiiists  search  out  Natures  secrets.  A' 
one  of  these  plants,  in  Pittsburgh,  a  young  physicist 
was  examining  the  properties  of  neon.  He  was  im- 
pressed with  the  readiness  with  which  a  gla.ss  tube  con- 
taining the  gas  glows  when  brought  near  a  wire  con- 
nected to  an  induction-coil. 

In  Pittsburgh  everybody  has  an  auto,  and  every- 
body is,  likewise,  Tsothered  at  times  with  ignitioji 
troubles.  After  the  .  day '.s  work  comes  a  spin,  and 
occasionally  a  stalled  ear.  Our  phj-sieist  naturally 
joined  together  the  two  parts  of  his  day.  Why  not 
use  a  little  tube  of  neon  to  indicate  leaks  and  breaks 
in  the  ignition  system?  A  trial  in  the  laboratory 
showed  that  the  idea  was  practicable.  The  idea  sur 
vived  passage  through  the  development  and  manu- 
facturing departments,  and  now  the  tubes  are  on  the 
market,  and  the  factory  is  turning  them  out  the  rate 
of  four  or  five  thousand  a  day. 

There  is  an  imending  succession  of  such  ideas,  await- 
ing discovery  by  researchers.  Some  will  lead  to  neat 
little  devices;  others  will  be  epoch-making  in  their 
respective  fields.  Especially  in  metallurgy,  the  latest 
of  man's  major  fields  of  industrial  activity  to  become 
organized  along  modern  scientific  lines,  lie  opportu 
aities  for  the  researcher. 

The  liiindful  of  metallurgical  researchers  in  Canada 
have  had  remarkable  success.  The  i)roduetion  of 
electrolytic  copper,  lead  and  zinc  at  Trail  and  the 
successful  treatment  of  complex  ores;  the  separation 
of  the  conglomeration  of  useful  elements  in  the  ore  of 
Cobalt;  the  solving  of  nickel  problems,  one  after  an- 
other; the  economical  treatment  of  rock  containing 
three  or  four  per  cent,  asbestos  fibre — these  attest  a 
quality  among  our  practical  metallurgists  that  is 
worthy  of  emulation.  But  we  nuist  not  forget  that  it 
is  mastery  of  pure  science  that  is,  directly  or  indi- 
rectly, the  foundation  upon  which  all  this  progress  is 
InuU. 
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EDITORIAL  x\OTES 

It  is  iutorestiiig  to  iintc  that  Canada  Jias  at  least  a 
small  share  in  the  (Icvclopnicnt  of  India's  iron  and 
steel  industry.  The  suiierintendeiit  of  the  mines  and 
quni'i'ies  of  the  Tata  eojni)any  is  a  Canadian.  The  gen- 
eral manager  of  the  Bengal  rompany  has  spent  most  of 
his  life  ill  Canada,  and  gained  his  professioiud  ex- 
|)erienee  liere. 

I  r.  as  is  reported,  it  has  been  fonnd  possible  to  use 
an  allox'  of  niekei  and  I  in  in  the  manut'aeture  of  tin- 
l)late,  Canada's  piaee  in  the  lin-plato  industry  may  as- 
siune  an  inipiiilance  from  wliich  lier  present  laek  of 
both  tinstone  and  soft  iron  debar  her.  Nickel  we  have  in 
abinidanee,  or  siiper-ai)nndanee,  and  soft  iron  for  sheets 
we  can  make.  To  the  i)rospector  still  remains  the  task 
of  providing  an  indigenous  souree  of  tinstone. 


A  i)ress  despateli  annonnees  "miners  doing  housewoi'k 
— spring  cleaning  tiiis  year  has  no  horrors  for  the  house- 
wife in  the  anthracite  coal  fields."  Presumably  the 
s'.rike  is  a  blessing  in  disguise. 


The  repor(,s  of  the  commercial  use  of  lignite  and  peat 
in  numerous  countries  where  cheap  coal  is  not  available 
lend  interest  to  the  attempts  in  Canada  to  use  these  low- 
grade  fuels.  The  researches  at  Alfred,  Ontario,  and  near 
Kstevan,  Saskatchewan,  are  being  carefully  and  logic- 
ally conducted,  and  merit  close  attention. 

A  ROLLER  FOR  LONG  BARS 

(Harry  Moore,  Montreal) 

Wliei'e  no  pi-oper  facilities  are  provided,  it  is  a  com- 
mon sight  to  see  men  dragging  long  bars  of  steel  over 
the  slio])  floor,  cutting  ugly  grooves  in  the  latter  and 
incidentally  giving  themselves  much  needles  exertion. 
One  man  who  had  work  of  this  kind  to  do  from  time  to 
time,  made  tlie  simple  little  roller  shown  in  the  photo. 


The  roller  il-x'h  iv  a  piece  of  sn-ap  >\rrl  w.ih  a  li^lc  m 
tiie  center,  flirongh  which  pas.ses  a  leiigtli  of  ipiarter- 
iiicli  wire  iienl  to  foim  a  \'ee  sfjuare  as  it  were.  The 


end  ol'  the  round  bar  is  inserted  in  this,  and  when 
the  woi'kmaii  ])ulls  at  the  other  end,  the  wire  grips  the 
bar  tightly  between  the  Vees,  thus  holding  it  to  the 
roller  and  keeping  it  square  at  the  same  time.  Various 
size  bars  can  be  handled  with  this  device,  those  that 
are  too  big  to  go  through  the  wire  requiring  the  services 
of  more  than  one  man  to  transpoi't  them  successfully. 

From  by-product  coke  ovens  in  the  United  States 
the  estimated  recoveries  per  ton  of  coal  charged  during 
1920  and  ]921  were: — Ammonia  {sulphate  or  equiva- 
lent) 21.4  lb.;  tar,  8.2  gallons;  crude  light  oil,  2.7  gal- 
lons, and  gas,  10.8  thousand  cubic  feet.  Gas  produc- 
tion during  1920  amounted  to  308,000,000  thousand 
cubic  feet  ,  of  Avhich  about  10  per  cent,  was  used  in 
steel  or  affiliated  plants,  20  per  cent,  distributed 
through  city  mains  and  10  per  cent,  used  under  boilers, 
etc.  Motor  fuel  production  exceeded  55  million  gal- 
lons, and  benzine  exceeded  16  million  gallons.  Other 
products  were  crude  light  oil,  toluene,  solvent  naphtha, 
and  naphthalene.  About  7  per  cent,  of  all  coke  made 
was  sold  for  domestic  and  kindred  uses. 


TO  THE  RECENT  GRADUATE 

xVcumen,  vigour,  both  combined 

With  supermind  omniscient. 
Is  what  we're  taught  that  we  shall  find 

In  graduates  efficient. 

I  shall  not  say  I've  ever  known 

(I  do  not  speak  unkindly) 
A  graduate  so  god-like  grown 

That  I'd  admire  him  blindly. 

I've  niet  a  few  in  knocking  round, 
And  I've  been  disappointed — 
They  might  be  safe,  they  might  be  sound, 
They  weren't  the  Lord's  anointed. 

No  genius  rare  anointed  them ; 

No  spark  divine  inspired  them ; 
For  if  it  had,  alas,  ahem. 

Employers  would  have  fired  them  ! 

They  prospered  only  if  they  worked 

And  toiled  savs  intermission; 
No  graduate  that  ever  shirked 

Achieved  a  high  position. 

L' envoi 

This  highly  moral  verse  I  think 

Exactly  what  it  should  be; 
I  wrote  it  with  a  solemn  wink — 

As  wise  a  wink  as  rouhl  be. 

In  glancing  over  bank  accounts 

Of  graduates  I've  worked  with, 
I  .s«'e  some  very  fat  amounts. 

An-  owned  by  those  I've  shirked  with. 

ANON. 
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iA  Labour  Leader's  View 


Glace  Bay,  Nova  Scotia, 
April  21,  1922. 

iKditoi-,  ('{iiiJKiiiiri  Milling  .Journal, 
Sir:— 

Yon  ask  nu*  to  give  you  tlie  men's  side  of  the  contro- 
versy between  the  British  Kmpire  Steel  (jorporation 
and  the  workmen.  I  suspect  it  would  be  superfluous  to 
describe  all  the  negotiations  in  detail,  as  most  of  that 
has  been  publislied  over  and  over  again  in  the  press. 
Vou  also  state  that  I  am  considered  a  conservative 
ieader,  and  people  would  appreciate  an  explanation  of 
the  situation  from  myself.  I  do  not  know  what  is 
meant  by  conservative  ;  if  it  means  that  I  would  not  ask 
or  take  so  much  as  others,  then  I  want  to  disabuse  your 
mind  on  that,  as  I  am  like  Oliver  Twist  in  wanting 
more ;  or  in  other  words  I  am  out  for  all  we  can  get.  I 
look  on  this  as  the  philosophy  of  both  capital  and 
labor  that  is  the  contentious  part  of  our  trouble.  How- 
ever, I  take  it  that  the  public  are  more  concerned  as  to 
the  differences  amongst  ourselves. 

When  in  Montreal  from  Feb.  27th  to  March  1st  in- 
clusive, we  had  an  offer  from  the  Company,  of  an  addi- 
tional 15c  a  day  for  day's  wage  men.  The  offer  was 
made  with  the  provision  that  we  (the  Executive  Board) 
would  make  the  recommendation  to  the  men  for  accep- 
tance. The  Company  had  told  us  forcefully  and  solemn- 
ly that  this  was  their  final  offer;  consequently  it  ap- 
peared to  us  as  a  choice  between  two  evils,  strike,  or  ac- 
ceptance. When  all  the  complicated  factors  were  con- 
sidered, five  of  us  decided  to  make  the  rcommendation, 
the  other  three  agreeing  to  remain  neutral.  But  we  had 
no  sooner  reached  home  than  one  of  the  five  withdrew 
his  support,  and  the  othei's  went  out  on  the  campaign 
against  the  offer.  The  result  was  a  vote  that  gave  a  7  to 
1  majority  against  acceptance. 

All  dealings  between  company  and  men  are  conduct- 
ed by  a  valuation  of  force.  We  make  an  analy.sis  of  the 
company's  position,  and  no  doubt  the  company  does  the 
same  with  ourselves.  One  of  the  executive  officers 
found  the  men  were  much  discouraged  by  the  severity 
of  the  cut  in  wages,  and  were  not  doing  so  much  work 
as  usual ;  also  the  officials  of  the  compan}^  were  annoy- 
ed because  of  the  increasing  cost.  This  prompted  the 
idea  of  pursuing  a  policy  of  irritation,  namely  "cut- 
ting down  production",  "strike  on  the  job",  "loafing 
on  the  job",  "ca'-cann.y"  or  "sabotage".  1  could  not 
agree  with  McLachlan  on  this  policy,  claiming  that  if 
we  had  not  a  chance  by  strike,  then  the  Company 
would  recognize  our  weakness  and  lock  the  men  out, 
which  would  create  circumstances  equal  to  strike,  and 
this  would  put  us  in  a  position  recognized  by  all  to  be 
weak.  This  is  only  one  of  the  manj^  methods  hy  which 
the  policy  could  be  attacked,  and  because  of  its  many 
weaknesses  I  could  not  subscribe  to  it.  On  the  whole 
it  is  a  vicious  policy;  to  quote  Gladstone,  "I  don't  want 
to  use  hard  words,  which  are  easily  employed  and  as 
easil}'  retorted,  a  game  that  two  can  play  at".  That 
quotation  explains  my  position.  If  we  play  a  vicious 
game  what  can  we  complain  of  if  the  company  plays 
vicious  too?  We  could  have  "crossed  the  Rubicon", 
the  war  would  be  on,  there  would  be  no  retreat,  it 
would  be  a  matter  of  crush  or  be  crushed.  As  we  are 
situated,  the  Province  of  Nova  Scotia  cannot  afford  to 
have  the  company  crushed ;  it  is  a  source  of  livelihood 


to  a  large  percentage  of  her  people.  We  (the  coal  ini 
ners)  will  not  be  wise  in  our  own  interests,  if  we  pur 
sue  a  policy  wherein  a  break  is  very  probable.  There  < 
much  good  that  can  result  from  having  an  opportunity 
to  meet  the  Company  officials  in  negotiations  t'"i 
wages,  working  conditions,  and  a  hunrlred  and  on.- 
small  matteis  that  are  con.stantly  cropping  up  amonu'-t 
the  12,000  miners  whom  we  represent.. 

The  cut  that  was  put  into  effect  was  very  sevt  r-  : 
some  of  our  highly  skilled  contract  miners  would  I"  • 
over  $2.00  per  day.  1  had  secured  a  favor  from  the  !■ 
ternational  officials  excluding  Nova  Scotia  from  ti  • 
economic  factor  amongst  the  rest  of  the  coal  miner> 
plete.  This  arrangement  was  made  months  before  Ti  • 
big  strike  took  place,  with  such  advantage  for  the  (•<'!■-. 
pany  and  ourselves  that  it  should  have  been  the  care 
the  company  not  to  have  asked  for  such  a  sweeping  i  '- 
ductioii.  A  contra(;t  for  ten  months,  as  is  proposed, 
would  allow  them,  if  it  were  found  our  wages  were  out 
of  proportion  after  the  final  settlement  is  reached  in 
tile  United  States,  to  have  further  adjustments. 

Our  hopes  are  now  centred  on  the  Conciliation  Board 
about  to  be  established.  The  findings  of  the  same  will 
go  a  long  way  to  bring  about  the  desired  peace,  which 
is  necessary  if  the  best  returns  are  to  be  achieved  for 
all  concerned, — public,  workmen,  and  companies.  'SU 
aim  has  always  been  efficiency;  to  get  such  in  miniiu 
the  co-operation  of  the  men  is  essential.  What  the  in.  n 
want  is  an  open  game,  Avhere  all  the  cards  are  on  tin- 
table,  where  there  are  prospects  of  returns,  and  tli.- 
knowledge  that  others,  such  as  the  consumers,  are  n 
being  made  to  pay  more  than  a  fair  price  for  the  com 
modity  we  produce.  With  open  arrangements  such 
outlined,  better  results  could  be  obtained.  There  is  ju^- 
another  grievance.  Mining  villages  are  most  often  built 
cheaply,  companies  possibly  fearing  that  the  life  of  tlit- 
mine  would  not  be  of  sufficient  duration  to  warrai  • 
putting  up  expensive  buildings.  This  in  my  opiiiioii 
a  great  mistake.  It  most  often  happens  that  the  mine 
outlasts  the  houses.  In  this  advanced  age  there  should 
be  no  communities  of  any  size  without  modern  conven- 
iences. The  coal  miner  (that  is  the  contract  worker) 
is  highly  skilled;  he  works  at  a  high  speed,  especially 
when  young  and  vigourous.  His  average  earnings, 
when  everything  is  favorable,  are  much  better  than 
many  other  workmen,  and  the  result  is,  that  he  is 
ashamed  of  the  ancient  methods  of  sanitary  accomod- 
ation, and  degenerate-looking  buildings.  Much  could 
be  done  in  this  direction  to  give  peace  and  comfort  to 
those  who  produce  that  valuable  material,  coal  which 
is  of  si;ch  great  service  to  our  present  industrial  sj'stem. 


Yours,  etc. 


Robert  Baxter. 


The  Tata  Iron  and  Steel  Company.  Jamshedpui-. 
India,  possesses  25  square  miles  of  territory.  Its  pay- 
roll contains  no  less  than  35,000  names  and  involves  a 
monthly  disbursement  of  approximately  $250,000.  When 
numerous  projected  and  organized  subsidiary  compa- 
nies will  have  reached  their  full  dimensions,  Jamshed- 
pur  will  reach  the  figure  of  a  quarter  of  a  million.  The 
census  returns  gave  tiie  population  at  71,000. 


May,  1922 


IRON    AND    STEEL    OF  CANADA 


77 


A  Great  National  Industry 

An  Account  of  the  Formation  and  Operation  of  the 
Canadian  Car  and  Foundry  Company,  with 
its  Many  Plants  and  Diversified  Products 


The  Canadian  Car  &  Foundry  Compan}^,  Limited, 
wan  incorporated  in  1909,  but  the  car  building  industry 
in  Canada  dates  back  to  1862,  when  Senator  Natha- 
niel Curry  and  his  associates,  the  Rhodes  Curry  Com- 
pany, Limited,  erected  a  plant  at  Amherst,  Nova  Sco- 
tia. In  1902  Mr.  W.  W.  Butler  Avas  responsible  for 
the  commencement  of  the  car  industry  in  Montreal 
by  the  opening  of  a  plant  at  St.  Henry,  for  the  man- 
ufacture of  car  bolsters  and  other  specialties,  which 
business  grew  so  rapidly  that,  in  1905,  a  new  plant 
was  commenced  at  Ville  St.  Pierre  which,  in  the  fol- 
lowing year,  was  extended  and  became  the  first  steel 
car  plant  in  Canada,  under  the  name  of  the  Dominion 
Steel  Car  Company.  Just  previous  to  the  erection 
of  this  new  plant,  interests  associated  mth  the  Pressed 
Steel  Car  Company,  of  Pittsburgh,  Pa.  had  erected 
a  plant  adjacent  to  the  property  of  the  Dominion 
Steel  Car  Company,  for  the  manufacture  of  wooden 
cars,  under  the  name  of  Canada  Car  Company, 
Limited,  and  these  three  Companies  were  independent- 
ly active  until  1909  when,  as  a  result  of  negotiations 
between  Senator  Nathaniel  Curry,  Mr.  W.W.  Butler 
and  Mr.  Max  Aitken,  now  Lord  Beaverbrook,  these 
properties  were  amalgamated  under  the  name  of  Can- 
adian Car  &  Foundry  Company,  Limited.  This  amal- 
iramation  was  formed  to  enable  the  car  building  in- 
,  dustry  in  Canada  to  cope  with  the  steadily  groAving 
demand  for  cars  consequent  upon  the  eompletion  of 
the  two  Canadian  transcontinental  railways,  and  by 
reason  of  improved  organization  and  adequate  finances 
it  was  considered  that  the  industry  would  be  better 
to  meet  foreign  competition  and  so  develop,  for  the 
benefit  of  Canada  and  Canadian  workmen,  this  most 
important  business,  which,  owing  to  its  many  rami- 
I  fications,  provides  work  for  a  very  large  number  of 
men. 


The  first  President  of  the  Company  was  Senator 
the  Honorable  Nathaniel  Curry,  who  occupied  this 
position  until  1919,  being  succeeded  by  Mr.  W.  W. 
Butler  Avho  still  remains  the  active  head  of  the  Com- 
pany, Senator  Curry  now  being  Chairman  of  the  Board 
of  Directors. 

During  the  first  fiscal  year  of  the  new  Company, 
tlie  output  consisted  of  6,66]  freight  cars  and  67  pass- 
enger cars,  and,  since  its  inception,  up  to  and  includ- 
ing its  last  fiscal  period  which  ended  September  30th, 
1921,  it  has  turned  out,  for  Canadian  railways,  70,000 
freight  and  1,200  passenger  cars,  and  has  exported 
to  British  Colonies  and  other  countries  7,500  cars. 

Shortly  after  the  formation  of  the  Canadian  Car 
&  Foundry  Company,  Limited,  it  became  apparent 
that  arrangements  would  have  to  be  made  for  its 
requirements  of  steel  castings,  which  were  becoming 
more  and  more  important  in  connection  with  car  con- 
struction, and  in  order  to  control  the  supply  of  this 
necessary  material  it  M^as  decided,  early  in  1911,  to 
secure  the  properties  of  tbe  Montreal  Steel  Works, 
Limited,  and  ths  Ontario  Iron  &  Steel  Company, 
Limited,  of  Welland.  At  that  time  the  Montreal 
Steel  Works  were  the  largest  producers  of  steel  cast- 
ings in  Canada  and,  besides  their  original  plant  ad- 
jacent to  the  Lachine  Canal  at  Point  St.  Charles,  they 
had  commenced  the  erection  of  a  modern  steel  cast- 
ings plant  in  Maisonneuve,  now  known  as  the  Longue 
Point  Plant.  The  Ontario  Iron  &  Steel  Company  had 
both  a  steel  foundry  and  a  rolling  mill  at  Welland, 
located  adjacent  to  the  Welland  ship  canal.  These 
three  properties  were  amalgamated  and  now  compose 
the  Subsidiary  Company,  Canadian  Steel  Foundries, 
Limited. 


All-steel  TanH  Qar  for  Russian  Soviet  Government. 
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Combination  All-Steel  Mail  and  Baggage  Car  for  the  C.  P.  R. 

The  ])i-<)(liit;t  of  these  plniits  is  very  diversified  hut. 
n  the  iiijiin,  covers  the  following  items: 
Stt'el  and  Wood  Freight  and  Passenger  (,'ars  of  every 
type  and  capacity,  from  the  modest  mining  or 
logging  car  to  the  luxurious  dining  or  sleeping  car. 
Car  Specialties  sucli  as  bolsters,  brake  beam.s,  side 
bearings,  yokes,  draft  gear,  pressed  steel  ends, 
spring.s,  etc. 

iManganese,  Vanatliuni.  Chrome  and  plain  Steel  Cast- 
ings for  all  purposes,  including  the  lieaviest  cast- 
ings used  in  car  and  locomotive  construction  work, 
as  well  as  in  the  manufacture  of  large  machinery. 
Manganese  Steel  and  lluilt-Cp  Intessections  and  other 
trackwork  for  steam  and  electric  railways. 
GIrey  Iron  and  Malleable  Iron  Castings  of  all  des- 
criptions and  from  the  most  intricate  patterns. 
Chilled  Cast  Iron  Car  Wheels  for  steam  and  elec- 
tric railwav  retjuirements. 
Kolling  Mill  'Products. 
Drop  Forgings  of  all  kinds. 
Holts,  Nuts  and  Kivets  of  all  sizes. 
Cabinet  and  Millwork.  Kiln  Dried  Lumber,  etc. 

At  the  outbreak  of  war  in  lltU.  the  regular  r;ii- 
business  of  the  Company  was  practically  brought  t" 
a  standstill,  but,  owing  to  the  enei-gy  and  foresight 
of  its  officials,  the  Canadian  Car  &  P'oundry  Compa- 
ny, Limited,  was  one  of  the  first  Canadian  com|)anie^ 
\n  engage  in  the  manufacture  of  munitions,  both  for 
the  IJritisli  (iovernment  and  its  Allies.  At  tlie  timr 
the  Pritish  (xovernment  first  placed  oi'ders  for  the 
machining  of  shells  outside  of  England  there  was  no 
idea  of  the  magnitude  of  this  work,  and  the  first  onler 
arranged  for,  in  Canada,  was  for  the  machining  of 
only  'i.j.OOO  18-pouiider  shrapnel  shells,  o.OOO  of  which 


Steel  Frame  Sleeping  Car  for  Canadian  National  Railways. 


Ill  l!)ll^  the  cnhirgcd  business  of  the  ))arent  com- 
pany not  only  demanded  a  large  qviantity  of  steel  i 
castings,  but  al.so  a  very  considerable  amount  of  mal- 
leable iron  castings  w,hich  it  was  found  difficult  to 
procure  in  sufficient  quantities  to  keep  the  car  plants 
in  continuous  operation,  and  in  order  to  prevent  the 
periodical  delays  consequent  upon  the  difficulty  of 
procuring  these  ea.stings,  it  was  decided  to  acquire  the 
coi-pauy  known  as  The  Pratt  and  Letchworth  Com- 
j)any.  Limited,  opei-ating  a  successful  iiial]('al)l('  iron 
plant  at  Brant  ford,  Ontario. 

During  and  1912  the  reciuirements  of  the  (Can- 

adian roads  were  such  that  the  capacity  of  the  car 
plants  in  Canada  were  taxed  to  the  utmost  and,  in  fact, 
were  not  sufficient  to  meet  the  demand,  and  consetjuent- 
ly  the  Canadian  i-ailways  were  compelled  to  purchase 
several  thousand  cars  in  the  United  States.  As  a  re- 
sult of  tiliis  a  new  plant  was  constructed  near  the  head 
of  the  Great  Lakes,  at  Fort  William,  so  that  within 
three  years  ^aftei-  the  formation  of  the  Compaii.y  i1 
had  ac(|ui red,  and  still  owns,  the  following  properties: 
Montreal,  Quebec:  Dominion  Cai-  Plant,  Turcot 

Car  Plant  and  Foundry,  etc., 
Longue  Pointe  Steel  Foun- 
dry, Point  St.  Charles  Sled 
Works. 

Fort  William,  Ontario:    Car  Plant  and  Shii)l)iiilding 

Plant. 

Amherst,  Nova  Scotia:    Car  Plant,  Kolling  M\\\  and 

Grey  Iron  and  j\lalleal)le 
Iron  Foundries. 

Welland,  Ontario:  Steel  Foundry  and  Rolling 

Mills. 

Brantford,  Ontario:        Malleal)Ie  Iron  Foundry. 
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wore  iiinlci'tfi  ken  by  tliis  ( '(iinpan y.  'ro<i-el  hcf  witli 
tlio  Canadian  Pacific  Railway  Company,  it  had  also 
the  distinction  of  drawin(>-  the  first  cartridge  cases 
outside  of  regular  Government  arsenals,  dividing 
equally  with  the  Canadian  Pacific  Railway  Company 
the  initial  order  for  200, ()()()  brass  cartridge  cases. 
Altogether  the  Company  drew  approxiniately  1,000,- 
000  of  these  cases. 

The  Company  also  furnished  steel  billets  and  under- 
took contracts  for  forging  and  machining  shells  for 
the  Canadian  and  American  Governments,  the  fol- 
lowing interesting  figures  showing  tlu^  large  amount 
of  work  carried  out  : 

Steel  lUllets  189,632  NT   (being  approxi- 

mlately  10%  of  the 
total  steel  purchases 
by  the  Imperial  Mu- 
nitions Board  in 
Canada). 

5,878,858  (being  8%  of  the  to- 
tal forgings  pur- 
chased by  the  I.M.B. 
in  Canada.) 


''or"-e(l 


Sholls 


Siu'lls  luai'hined  for 
the  Canadian  Gov- 
ernment. 

Shells  forged  for  the 
United  States  Gov- 


917,000 


ernment. 


1,750,000 


The  Company  also  equipped  a  shipbuilding  plant 
at  Fort  William  and  turned  out  twelve  Mine  Sweepers 
for  the  French  Governmenjt.  It  also  furnished  cai-- 
t  ridge  cases  and  munition  boxes,  wheels  and  other 
war  material,  and  received  written  testimony  from 
both  the  British  and  United  States  authorities  in  ap- 
preciation of  its  efforts,  and  testifying  to  the  good 
(piality  of  the  nuiterials  and  workmanship. 


In  addition  to  tlie  al)Ove,  ar  1  in  order  to  conserve 
its  Caiuulian  j)lants  for  the  l)enefit  of  the  British  and 
Canadian  Governments,  the  Comjpany  erected  a  plant 
in  Kingsland,  New  Jersey,  U.  S.  A.  for  the  purpose  of 
fulfilling  a  contract  for  the  Russian  Government  co- 
vering 5,000,000  shrapnel  shells.  This  contract  in- 
volved an  enornu)us  amount  of  work,  but  would  have 
been  most  successful  bad  it  not  been  for  a  disastrous 
explosion  which  completely  destroyed  the  plant  at 
a  time  when  2,000,000  shells  were  either  packed,  ready 
for  shipment,  or  nearing  completion. 

During  the  war  period,  while  the  facilities  of  the 
Company  were  taxed  to  the  utmost  for  munition  re- 
quirements, it  secured  its  full  share  of  the  car  busi- 
ness offered  in  Canada,  and  shipped,  In  addition, 
cars  for  the  use  of  tbe  Governments  of  Belgium,  France, 
South  Africa  and  Russia. 

After  the  armistice  was  declared  and  munition  work 
was  brought  to  a  standstill,  car  building  plants  in 
Canada,  in  common  Avith  other  industries,  exper- 
ienced considerable  difficulties  due  to  the  reaction 
following  the  enormous  war-time  production.  The 
curtailment  of  expenditure  by  the  Government  and 
the  railways  and  the  difficulty  of  developing  export 
business  owing  to  adverse  exchange  rates,  and  the 
fact  that  the  car  industry  is,  of  necessity,  the  last  to 
feel  the  benefit  of  improved  eonditions  as  it  is  not 
until  then  that  a  demand  for  additional  railroad  equip- 
ment is  felt,  macle  the  re-oi'ganization  period  a  dif- 
ficult one ;  but  the  Company  successfully  re-organ- 
ized its  resources  and  re-vamped  its  plants,  and  has 
since  carried  out  a  large  volume  of  business  Avith  both 
Canadian  and  foreign  customers,  including  an  order 
for  the  Russian  Soviet  Government  for  500  Tank  Cars, 
w^hich  was  the  first  order  of  any  importance  placed 
by  the  Soviet  Government  in  America.  These  cars 
w^ere  built  in  Montreal  and  were  shipped  in  pract- 
ically an  assembled  condition  to  the  Black  Sea,  thus 


Steel  Frame  Automobile  Car. 
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Steel  Frame   Motor  Car  for  Toronto  Transportation  Commission. 


making  a  record  for  this  class  of  work  for  Canadian 
industry. 

The  Company  has  grown  to  be  one  of  Canada's 
foremost  industries,  its  capital  stock  and  outstanding 
bonds  aggregating  $2(),()0(),0()0.00,  Av.hile  its  total  as- 
sets exceed  $30,()()(),000.0().  Under  general  conditions 
its  employees  number  betAveen  8,000  and  9,000,  and  its 
annua]  payroll  $4,500,000.00  to  $5,000,000.00,  but,  in 
addition,  owing  1o  its  many  ramifications,  it  is  es- 
timated tha.t  fully  30,000  people  ai'e  directly  depend- 
ent upon  the  Company  for  their  living  necessities,  its 
annual  purcha.ses  of  all  kinds  dui  ing  normal  periods 
amounting  to  between  $15,000,000.00  and  $20,000,000.00. 


The  Head  Offices  of  the  Company  are  located  in 
the  Transportation  Building,  at  Montreal,  and  it  has 
an  influential  Board  of  Directors  comiprising  the  fol- 
lowing : 

Montreal:  The  Hon.  X.  Curry.  Chairman  of  the 
Board,  W.  W.  Butler,  President.  "W.  F. 
Angus,  Vice-President,  H.  W.  Beauclerk, 
the  Hon.  C.  P.  Beaubien,  Francis  H. 
(jlergue,  V.  M.  Drury,  Wm.  McMastcr. 
Mark  Workman. 

New  York:    Lewis  L.  Clarke.  Andrew  Fletcher,  A. 

Ilicks  Lawrence,  W.  H.  Woodin.  and  the 
lion.  K.  ('.  Smith  of  St.  Albans,  Vt. 


Street  Railway  Intersection  fr  City  of  Calgary. 


pany  makes  only  the  primary  product,  and  after  many 
vicissitudes,  extending  over  half  a  century,  is  now  a 
going  concern,  with  a  pig-iron  production  of  10.000  tons 
a  month. 

The  latest  arrival  among  the  primar\  producers  of 
iron  is  the  India  Iron  and  Steel  Comjiany.  Like  the 
Tata  Iron  and  Steel  Company,  it  has  a  i)lant  of  Amer- 
ican design,  and  modern  American  blast-furnace  prac- 
tice will  be  followed.  One  furnace  is  now  built,  and  a 
second  is  under  construction.  The  plant  will  ultimately 
consist  of  six  such  furnaces. 


NEW  IRON  BLAST-FURNACE  PLANT  IN  iXDF.V. 

The  last  of  throe  modern  blast-furnace  plants  built  in 
India  during  the  last  decade,  will  shortly  be  in  opera- 
tion. All  three  are  in  the  province  of  Bengal.  Their 
existence  is  based  upon  the  considerable  amounts  of 
coking  coal  and  the  vast  amounts  of  high-grade  iron  ore 
that  occur  in  that  province. 

The  Tata  Iron  and  Steel  Company  is  now  well  estab- 
lis  e  1,  with  blast-furnaces,  steel  plant,  rail  mill,  and 
JiujjKrous  other  finishing  mills,    The  Bengal  Iron  Com- 
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President  Butler 


Mr.  Wilson  Workman  Butler,  President  of  the  Can- 
ada Car  and  Fonndry  Company,  is  an  American  by 
birth,  but  like  so  many  other  of  Uncle  Sam's  men, 
found  his  real  opportunity  for  service  in  Canada.  He 
came  here  some  nineteen  years  ago,  and  after  sampling 
our  life  aiul  work,  decided  that  he  could  not  do  better 
than  cast  in  his  lot  with  us,  so  about  eight  years  ago 
took  out  naturalization  papers,  and  to-day  is  a  full- 
fledged  Canadian  citizen.  He  was  born  in  Danville, 
Ohio,  in  1862,  and  after  a  pretty  thorough  education  in 


was  the  best  man  in  sight,  and  look  liim  from  the  Anu"r- 
ican  Car  and  Foundry  Company,  and  made  him  Vice- 
President  and  Managing  Direct^n-  of  the  Canadian  Car 
and  Foundry  Company. 

The  working  head  of  the  Canadian  Car  and  Foundry 
Company  is  essentially  a  car  builder  and  knows  the 
manufacturing  end  from  the  group  up. 

He  has  a  big  job  on  his  hands,  but  is  a  big  man  pliy- 
sicall}^  and  mentally.  He  has  sufficient  knowledge  of 
the  country,  of  its  transportation  problems,  resources 


MR.  WILSON  WORKMAN  BUTTLER 


tlie  Danville  Select  S(.-hool,  joined  the  John  Shillito 
Company  of  Cincinnati.  His  real  work  was  to  conu- 
later  wlien  he  joined  the  Sterlingworth  Railway  Supply 
Company,  and  from  that  concern  went  to  the  American 
Car  and  Foundry  Company.  When  the  present  Can- 
adian Car  and  Foundry  Company  emerged  from  the 
liands  of  Max  Aitken,  and  started  on  its  career  as  the 
chief  supplier  of  rolling  stock  for  the  Canadian  roads, 
the  officials  looked  abroad  to  find  a  man  capable  of 
holding  down  the  job.  They  found  that  W.  W.  Butler 


and  possibilities  to  enal)lc  him  to  size  up  the  situation 
with  amazing  ability.  He  is  a  hard  worker  and  neither 
spares  himself  nor  those  associated  with  him.  In  brief, 
he  is  a  big  man  holding  down  a  big  joi)  in  a  big  way. 

Mr.  Butler  is  devoted  to  fishing  and  has  won  great 
renown  for  his  prowess  in  that  sport.  On  the  7th  ult.  he 
landed  at  Puntagorda,  Florida,  the  largest  tarpon  of 
the  season.  The  fish  weighed  160  lbs.  and  wa>  six  and  a 
half  feet  long.  He  fought  this  monster  tarpon  for  an 
hour  and  twenty  minutes  before  landing  it. 


S2 

A  CANADIAN  STEEL  MILL  INVENTION 

ll   is  not  often  tli.it  l;ikcN  the  lo;i(l   in  ii'on 

Hiul  steel  matters.  ( '(»iise(|iicnt  iy  it  is  <i  mjitfcr  for 
con  (•  Til  tu  hit  ion  to  find  an  indication  of  tlioi'onf^li-jroi?i<r 
init  iat  ive  at  one  ()f  our  steel  plants.  The  Algoina  Valve 
is  a  Canadian  device,  ami  its  |)ermancnt  usefulness  has 
now  been  demonstrated  h.v  ovei'  two  yeai-s  of  eoii- 
tiinnnis  use. 


Sixty-inch  Algoma  Air  Reversing  Valve,  used  on 
75-ton  0.  H.  Furnace. 


The  Alg'oma  Gas  or  Air  Reversinji'  Valve  was  tlu' 
I'esiull  of  a  careful  study  of  vaixe  troubles  common  in 
()|)en  Hearth,  Reheatiiifj'  furnaces  and  Soakinji'  Pits. 
It  aimed  to  condnne  certain  featiu-es  of  an  ideal  valve — 
lony-  life:  self-cleaning';  no  leaks;  no  watei'-seal;  in- 
expensive to  build  and  instal;  no  spai'e  parts  necessary; 
fool-proof.  The  final  design,  as  now  installed  throu<>h- 
out  tlie  Algoma  Steel  Corporations  works  cond)ines 
tiiese  ({ualities  to  a  i-emarkal>lc  degree. 

The  valve  consist  essentiall.v  of  one  or  move  discs 
moinited  on  a  reciprocating  rod,  which  open  ami  (dose 
cii'culai'  vents  in  the  circidatory  systems  of  air  and 
gas.  All  i)arts  tliat  must  be  i)i-otected  from  hot  gases 
arc  simply  and  effectively  cooled  with  circulating 
water:  The  a])])aratus  can  be  modified  so  as  lo  ajiply 
to  almost  any  re(piired  valve  pidblcm. 


Valve  Enclosed  in  Brick-work. 
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IRON  AND  STEEL  INSTITUTE  MEETINGS 

The  Annual  Meeting  of  tin'  fron  and  Steel  Institute 
of  Great  Hritain  lias  been  arranged  for  May  4th  and 
.»th,  in  London.  As  usual,  a  |)rogramme  of  papers  of 
first-rate  importance  has  iieen  airang<>f|.  Mo^l  of  the 
subjects  treated  are  highty  techincal,  as  i)efits  the  j)ro- 
ceedings  f)f  an  Instute  that  iiududes  many  of  the  world'^ 
foremost  iron  and  s.teel  tetdinologist.s.  The  subject.s  tr) 
be  discussed  are  as  follows: 

C.  K.  Austin:  "Hydrogen  Decarburisat ion  of  Cari)on 
Steels,  with  notes  on  related  phenomena." 

N.  T.  I'.claie\x-:  "The  Innei-  Structui-e  of  the  Pearlite 
Grain. 

II.  C.  H.  Carpenter  and  Miss  C.  F.  Elani:  "Effect 
of  Oxidising  (Jases  at  Low  Pressures  on  Heated  Iron." 

F.  Cleinents:  "British  Sietnens  Furnace  Practice." 

E.  W.  Bhn  :  "Influence  of  Dissolved  Oxides  on  Car- 
burising  and  Hardening  Qualities  of  Steel.'" 

A.  F.  Hallimond:  "On  delayed  Crystallisation  in  the 
Carbon  Steels:  the  Formation  of  Pearlite,  Troostite  and 
Martensite. ' ' 

K.  Honda:  "On  the  Constitutional  Diagram  of  the 
Iron  Caiixin  System,  based  on  i-ecent  investigations." 

K.  Honda  and  T.  Kikuta  :  "On  the  Stepped  A  1  Trans- 
roniuition  in  Carbon  Steel  during  rapid  cooling." 

I).  E.  Roberts:  "Notes  on  Blast  Furnace  Filling." 

I).  Selliy-Bigge:  "Recent  Developments  in  Power 
Production. " 

A.  Westgren  and  (J.  Phragmen  :  "X-ray  Studies  on 
the  Crystal  Structure  of  Steel." 

-I.  H.  Whiteley:  "Formation  of  Globular  Pearlite." 

N.  Yanuida:  "On  the  Heat  r)f  Transformation  of 
Austenite  to  Martensite,  and  of  Martensite  to  Pearlite." 


RECEXT  ELECTRIC  ITRXACE  IXSTALLATloX 

The  inci-eased  activity  among  the  railroads  and  in  the 
railroad  supply  field  is  indicated  by  recent  sales  of  elec- 
ti-ic  furnace  ecjuipment,  repoi'ted  by  Tlie  Electric  Furn- 
ace Company,  Salem,  Ohio. 

A  large  western  manufacturer  of  manganese  steel 
castings  for  railroad  i)urposes  has  just  placed  an  order 
for  a  2.)()  K.  W.  cai-  tyi)e  Baily  annealing  furnace  for 
one  of  its  plants  on  the  Pacific  Coast.  This  equipment 
will  have  a  capacity  of  17  tons  of  niangane.se  steel  i)er 
day.  The  same  eorpoiation  at  present  is  using  a  fur- 
nace at  360  K.W.'s,  with  a  heart  capacity  of  20  tons  of 
manganese  castings  per  day. 

Anothei-  Mairh  (u'der  calls  for  a  ll'.')  K.W.  melting 
furnace  for  ferro-ma?iganese.  This  furnace  is  to  be  ins- 
talled at  the  plant  of  the  Pettibone-Mulliken  Corpora- 
tion. Chicago,  and  will  l)e  used  for  making  hot  additions 
to  each  charge  from  their  Hen  idt  electric  steel  furnaces. 
The  Bailey  unit  will  have  a  capacity  of  1.000  itounds  of 
ferro  manganese  per  hour. 

Tlie  Griffen  Wheel  Corporation  has  ordered  a  7-"i 
K.  \y.  melting  furnace  for  melting  iiron/e  for  railwav 
iiearings.  This  furnace  will  have  a  hearth  capacitv  of 
1.000  iiounds.  and  will  be  installed  at  Tacoma.  Wash. 

The  Best  Foundry  Company,  Bedford,  Ohio,  a  suii- 
sidiary  ot  the  American  Stove  Cor|>oral  ion.  has  con- 
tracted for  a  M)  K.W..  ."■)()()  lii..  melting  furnace  f:>r 
melting  its  copper  /iiic  alloys. 

The  use  of  electric  melting  furnaces,  for  lioth  ferrous 
and  non-ferrous  work,  is  steadily  increasing  in  Canada, 
where  power  rates  make  electric  melting  jiarticularlv 
attractive. 
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Safety  Work  in  Nova  Scotia 

in'  .JOHN  MOFFATT 


Safety  Work  —  a  Good  Investment 

Tlir  ("I't'orls  of  the  Safety  Deiiai-tiiieiit  of  the  Ddiiiinioii 
Coal  Company  on  tlio  luinuui  side  oF  the  coal  industry 
have  not  been  sufficiently  advertised  by  the  Company 
to  attract  the  attention  of  the  public  and  inform  them 
of  ^vhat  has  l)eeii  accomplished  by  means  of  organiza- 
tion and  education.  This  lack  of  pidilicity  on  the  pai  t 
of  the  C'ompany  may  be  entirely  due  to  a  realization 
of  the  fact  that  prevention  of  accidents  is  considered 
part  of  the  day's  work,  which  effects  the  efficiency 
of  the  business  and  has  therefore  been  organized  into 
a  separate  depai'tment. 

While  this  is  no  doubt  true,  it  slu)uld  be  borne  in 
mind  that  publicity  and  education  are  large  factors 
in  the  work  of  the  Safety  Department,  and  through 
these  same  means  the  general  public  should  get  to  know 
what  is  being  done  in  the  way  of  prevention  of  acci- 
dents and  of  the  aid  rendered  when  these  do  occur. 

Experience  has  taught  that  the  majority  of  acci- 
dents are  preventable;  that  they  occur  either  through 
the  carelessness  of  the  workman  himself  or  of  some 
other  fellow  -  workman,  or  even  of  an  official-.  There- 
fore, it  is  necessary  that  the  fundamental  pi'inciples 
of  caring  for  his  own  safety  and  that  of  others  should 
be  inculcated,  and  habits  of  carefulness  and  forethought 
be  formed.  Safety  Supervisors  see  that  woi'kmen  are 
instructed,  and  that  during  working  'hours  safety 
bulletins,  safety  posters  and  safety  literature  are  ever 
before  them,  and  their  minds  so  filled  with  safety 
ideas  that  it  is  scarcely  possible  to  forget  that  their 
own  welfare  is  after  all  tlie  first  thing. 

Safety  and  Insurance 

A  few  facts  and  tlie  pi  inci|)les  of  prevention  f)f  acci- 
dents having  been  imi)arted,  these.  i)eget  others,  and  so 
the  training  and  the  education  of  tlie  workmen  grows 
and  s])rcads  through  all  the  Avorks,  and  the  industry 
becomes  more  noted  for  its  low  accident  rate  than  for 
its  great  dangers.  In  this  way  the  status  of  industries 
has  been  changed,  and  workiiien  who  have  heen  placed 
by  Insui'ance  Companies  in  the  list  of  hazardous  occu- 
pations have  found  theuLselves  on  an  eqiuility  with  men 
of  the  more  favoured  and  less  dangerous  occupations. 

The  |)riinuiry  object  of  First  Aid  and  Rescue  work  is 
to  have  sufficient  specially  trained  men  to  take  im- 
mediate charge  of  the  situation,  where  life  is  imperiled 
through  some  serious  accident,  to  give  prompt  and 
proper  attention  to  injured  men  and  to  provide  clean 
and  as('pti<'  dressings  tliat  A\ill  prevent  infection  in 
the  wound. 

When  it  is  considered  that  infected  cases  reipiirc 
flirfe  times  as  long  to  recover  as  non-infected  cases, 
there  can  I)e  no  doubt  that  th(^  work  of  rescuing  men 
is  of  the  greatest  value  to  the  emplover  and  emplovees 
alike. 

The  welfare,  the  comfort,  the  health  and  safety  of 
the  woikingmen  is  being  cared  for  by  the  Km|tire 
Steel  ("ompany.  .Much  money  has  been  expended  in 
placing  .safeguards  on  inacliinon-,  in  erecting  Jiew 
and  up-to-date  wash-houses  at  the  collieries  in  modern- 
izing the  old  ones,  in  establishing  first-aid  stations  at 
convenient  places  on  the  works,  and  on  insistiJig  that 
workmen  who  live  in  ("ompany  houses,  shall  keep  the 
j)rcmises  clean. 


Safety  Organization 

The  Safely  Department  is  well  organized,  and  is 
under  tlie  control  of  a  Central  ('ommittee  composed  of 
the  Executive  heads  of  the  Steel  and  Coal  Companies. 
These  men  have  had  large  experiences  and  meet  period- 
ically to  consider  and  review  all  phases  of  Accident 
Prevention,  to  discuss  and  determine  on  all  safety  de- 
vices, to  study  the  causes  of  serious  accidents  anil  to 
make  recommendations  Avhich  will  tend  to  prevent  a 
recurrence  of  these  in  future.  Being  in  constant  com- 
munication with  other  employers  of  labour  and  in 
close  touch  Avith  bureaus  of  information,  they  arc  in 
a  position  to  procure  valtfable  information  on  the  latest 
and  best  methods  of  accident  prevention.  This 
knowledge  is  passed  on  by  way  of  instructions  to  the 
Safety  Engineer  and  Safety  Inspector. 

A  Sub-Committee  composed  of  Colliery  Supei-intcnd- 
ents  receives  and  reviews  all  reports  passing  through 
the  safety  office  and  coming  from  colliery  committees, 
and  make  their  recommendations  to  tiie  Executive 
Conunittee.  Each  colliery  official  is  member  of  the 
collieiy  comimittee,  Avhich  meets  twice  each  month  to 
discuss  safety  matters  affecting  the  individual  collier- 
ies. 

The  head  of  the  Safety  Department  of  the  Steel 
Corporation  is  J.  N.  Worgan,  Safety  Engineer, 

Alexander  MacEachern  is  Chief  Inspector  of  iMincs. 
He  is  an  experienced,  capable  and  energetic  official, 
who  fully  )-ealizes  that  the  safety  of  the  collieries  is 
in  his  hands.  Under  him  are  a  number  of  trained  men, 
Avhose  duty  it  is  to  travel  and  inspect  all  Avorkings 
and  machinery  of  the  collieries  and  make  a  daily  report. 

The  Rescue  Department  is  under  the  Chief  Inspector 
of  Mines,  Avho  sees  that  Aveekly  instruction  in  use  of 
the  Draeger  or  oxygen  helmets  is  carried  on  under 
capable  instructors.  A  visit  to  the  Draegei-  house  at 
No.  2  Colliery,  New  Aberdeen,  under  the  care  of  J. 
MacMalion,  a  man  most  proficient  in  both  rescue  and 
first-aid  Avork,  is  a  revelation  to  the  uninitiated  of 
Avhat  is  being  done  along  the  lines  of  rescue  and  first- 
aid  Avoi-k.  The  Draeger  house  at  No.  2  Colliery  is  one 
of  the  best  effuipped  stations  in  Canada,  and  every- 
thing necessary  for  rescue  Avork  at  the  ('oUiery  is  to 
lie  found  there,  even  to  the  merry  little  singing  canary, 
so  susceptable  to  the  influence  of  mine  gas,  but  rarel.v 
iised  except  Avhen  mine  explosions  occur. 

Hector  A.  MacDonald  is  Surface  Inspector,  having 
I'harge  of  the  collieries,  the  raihvays,  the  machine 
shops  and  the  iiiers.  Mr.  MacDonald  is  a  young  man, 
who  has  entered  upon  his  duties  Avith  an  enthusiasm 
that  is  contagious.  Since  his  advent  upon  this  Avork, 
safeguards  of  many  kinds  have  been  placed  on  machine- 
ry over  the  entire  plant. 

The  Accident  Report  for  the  y(>ar  lf)21,  is  in  some 
res|)ects  vei'v  encouraging.  The  number  of  fatal  acci- 
dents in  1920  in  the  Clace  I'.ay  District  Avas  fourteen. 
The  number  in  1921  Avas  eight,  a  decrease  of  six.  or 
forty-three  per  cent.  The  fatal  accident  rate  has 
fallen  steadily  since  1917.  If  the  Glace  Bay  District 
were  cut  off  from  other  parts  of  Nova  Seolia  and  a 
I'omparison  made  Avith  other  mining  countries,  it  Avould 
stand  in  the  fourth  i)Iace,  taking  rank  after  Britain, 
Belgium  and  F'rance,    It  is  a  good  shoAving.  and  proves 
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that  inncli  proKicss  has  lire.  made.  No  fatal  accicknt 
occiirod  to  workmen  on  the  surface  dnringr  the  last 

■  Tlic  non-fatal  accidents  in  1921  show  a  decrease  of 
5  4  per  cent,  over  1920.  This  is  not  as  satisfactory  as 
niit^ht  be  expected  considering  the  outlay  on  orgnn- 
izaiion  and  machinery.  Unfortunately  the  system  ol 
checking  up  and  investigating  all  but  the  more  serious 
of  the  non-fatal  accidents  is  not  and  cannot  be  an 
effective  one  until  such  time  as  the  Government  takes 
steps  to  improve  it  by  legislation.  Fatal  and  non-fatal 
accidents  of  serious  nature  are,  because  of  their  very 
seriousness,  reported  at  the  First  Aid  Stations  where 
fliev  have  been  treated.   Minor  accidents,  such  as  cuts 
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and  bruises,  are  ofttimes  not  reported  until  the  per- 
son applies  for  compensation.     Investigation  of  all 
such  cases  after  that  is  a  mere  matter  of  form,  whieh 
may  or  may  not  find  the  facts  as  they  really  are.  The 
attention  of  the  Compensation  Board  ha.s  been  called 
to  such  cases,  but  they  say  "that  it  is  a  matter  for  the 
Government."   Herein  no  doubt  lies  one  of  the  great- 
est handicaps  of  the  safety  department  in  it.s  efforts 
to  ascertain  and  eliminate  the  cause  of  accidents. 
Until  such  time  as  all  accidents  are  treated  at  the 
Safety  Stations,  much  of  the  work  of  the  Safety  Depart- 
ment must  remain  unseen,  and  the  statistics  of  acci- 
dents will  fail  to  give  the  reliable  information  so  much 
needed. 


Metal  Trades  in  Britain 


lion  (tv(J  Sfer] 

Conditions  in  tlie  iron  and  steel  tiade  have  uiidcr- 
"one  littU>  eiiange  during  February.  Tlie  general  out- 
Took  seems  to  be  gradually  improving,  although  the 
actual  amount  of  business  passing  remains,  on  the  wlioh'. 

rather  small.  •        i  i  + 

The  reduction  in  Cleveland  pig  iron  prices,  has  result- 
ed in  a  fair  number  of  orders  beig  placed  and  stocks 
have  in  consequence  been  materially  reduced.  Consu- 
mers are,  however,  still  buying  sparingly  and  seem 
disinclined  to  commit  themselves  to  more  than  their  im- 
mediate requirements.  There"  is  thus  very  little  induce- 
ment for  producers  to  increase  output  and  they  are 
<venerallv  maintfiining  existing  production  luitil  the 
outlook  "improves  sufficiently  to  justify  the  starting  up 
of  additional  furnaces. 

The  recent  increase  in  coke  prices  resulting  troni  a 
sharp  export  demand  for  this  fuel  has  introduced  an 
unexi)ected  difficulty  which  is  likely  to  weigh  witli  i)ig 
iron  makers  in  the  matter  of  increased  production,  and 
may  also  i^ossibly  cause  disappointment  to  those  con- 
suiiiers  of  pig  iron  who  have  been  anticipating  an  early 
further  fall  in  prices. 

A  satisfactory  feature  of  the  pig  iron  trade  during 
the  last  few  weeks  has  been  the  increase  wliich  has  oc- 
curred in  the  volume  of  exports.  Tlie  sliiiinients  from 
Middlesbrough  to  foreign  destinations  during  the  month 
of  February  are  stated  to  have  amounted  to  25,434  tons, 
which  is  the  highest  monthly  tonnage  reached  since 
April.  1920. 

The  general  volume  of  iiupiiry  for  fiiiislied  iron  and 
steel  is'^considerably  better  than  a  short  time  ago,  luit 
so  far  vei-y  little  business  of  a  substantial  character  has 
materialised. 

British  makers  are  now  well  able  to  liold  their  own 
against  Continental  comiietitioii  as  regards  most  classes 
material  and  in  consequence  are  securing  the  bulk  of 
tiie  orders  that  are  in  the  market. 

Continental  producers  are  suffei'iug  at  tlie  present 
time  from  shoi-tage  of  fuel  and  prices  have  a  tendenc.N 
to  harden. 

The  N-ational  Federation  of  Iron  and  Steel  -Man- 
ufacturers reiiorts  that  the  production  of  pig  iron  in 
February  amounted  to  iJOO.lOO  tons,  a  figure  higher 
than  has  been  reached  in  any  month  since  the  coal  stop- 
page began,  but  less  by  163,500  tons  than  the  produc- 
tion of  the  corresponding  month  last  year. 

The  frrnaces  in  blast  at  the  end  of  February  num- 
bered 101  compared  with  90  at  the  end  of  Jainuiry  and 


193  at  the  end  of  February,  1920.  Of  the  production 
of  pig  iron  in  February,  101,800  tons  were  hematite. 
90,100  tons  basic,  69,000  tons  foundry  and  20,000  ton.s 
forge. 

The  production  of  steel  ingots  and  eastings  in  Feb- 
ruary amounted  to  415,000  tons  compared  with  327,500 
tons  in  January  and  483,500  tons  in  February,  1921. 

The  following  table  shows  the  average  monthly  pro- 
duction of  pig  iron  and  steel  ingots  and  castings  in 
1920  and  1921  and  in  each  month  since  January,  1921 : — 

Pig  Iron    Steel  Ingots 
and  Ca.stings. 


1920:  Average  Monthly 
1921:  Average  Monthlv 
1921: 

January   

February   

March  

April  

May  

June  

July  

August  

September  

October  

November  

December  .  . 
1922,  January 
Februarx 


Tons. 
699,500 
217.600 

642.100 
463.600 
386.000 
60.300 
13,600 
800 
10,200 
94.200 
158.300 
235,500 
271.800 
275.000 
288.000 
300.100 


Tons. 
755.600 
302,200 

493,400 
483.500 
359.100 
70.500 
5,700 
2.700 
117.200 
434.100 
429,300 
405.400 
443.800 
381.000 
327.500 
415.000 


ADDITIONAL  MINES  FOR  REPLOGLE  STEEL  CO. 

The  Replogle  Steel  Co.,  with  new  blast-furnace  plant 
almost  ready  for  operation  at  Wharton,  New  Jersey,  has 
enlarged  its  holdings  of  oi-e  by  acquiring  the  properties 
of  the  Engine  Steel  and  Irou  Company.  The  Replogle 
Steel  Co.  lias  now  a  total  of  7  blast-furnaces,  with  a  com- 
bined yearly  capacity  of  600.000  t(Uis  of  pig-iron.  These 
t'uriiaces  are  operated  mainly  on  ore  olitained  from  the 
magnetic  irou  deposits  of  New  Jersey  and  vicinity.  The 
largest  of  these,  the  Wharton  Mine,  was  estimated  in 
1919  to  contain  over  100,000.000  tons  of  crude  ore.  ami 
since  that  time  development  has  showed  up  additional 
ore. 

Most  of  this  ore  needs  concentrating.  Coarse  con- 
centrates are  fed  to  the  furnaces  direct.  Finer  con- 
centrates are  sintered.  A  feature  of  the  concentrating 
mills  is  the  use  of  sand  tables,  due  to  the  non-magnetic 
quality  of  a  large  fraction  of  the  fine  ore. 
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The  Welding  of  Foundry  Products  and  Plants 

By  ('.  W.  BRETT, 
Maiiayiiiji-  Director,  Barimar,  Limited. 


In  the  iJast  little  or  no  attenii)t  was  made  to  reclaim 
units  or  components  discovered  to  he  unsorviceahle.  A 
casting  was  good  or  bad  according  to  the  condition 
it  was  in  when  taken  from  the  moidd. 

Ill  drawing  attention  to  this  we  ai'e  not,  of  course, 
ci  iticising  the  attitude  of  foundry-ownei-s  to  imjirovc- 
meiits  in  the  actual  process  of  fabrication.  Our  re- 
marks are  aimed  at  those  who  fail  to  realise  the  pos- 
sibility of  making  good  aftei"  failure,  or  Avho  do  not 
appreciate  the  fact  that  all  plant  and  machinery  con- 
trncted  of  any  of  the  industrial  metalsi  is  capable  of 
being  entirely  restored  to  full  service,  when,  through 
fracture,  wear  and  tear,  or  other  reasons,  it  is  disabled 
and  out  of  commi.sjiion. 

Now  when  any  product,  or  in'oducing  unit,  used 
in  the  metal  trade  is  found  to  be  defective  or  \m- 
serviceable,  nuiny  men-  are  of  o))inion  that  the  scrap- 
lieap  is  the  only  suitable  place  for  it;  since,  on  the 
one  hand,  tlie  casting  is  evidently  unsound,  and,  on  the 
other,  tile  machine  is  worn  out.  A  colossal  loss  is  an- 
luially  incurred  in  this  way  through  the  assumption 
that,  shoi't  of  replacement,  no  reliable  method  of  metal- 
lic reconstruction  exists.  Siich  an  impression,  of  eoin'se 
is  erroneous. 

Actually  something  like  50  ])er  cent,  of  the  con- 
lents  of  the  average  scrap-heap  can  be  rapidly,  econ- 
omically, and  permanently  rendered  equal  to  new  by 
tiie  skilful  application  of  one  or  other  of  the  half- 
dozen  welding  processes. 

Irrespective  of  the  nature  of  the  faults  discovei-ed, 
over  75  per  cent,  of  defective  casting.si  can  l)e  repaired 
in  such  a  manner  as  shall  preserve  their  intended  util- 
ity. Any  reputable  firm  of  welding  specialists  can, 
under  definite  guarantee,  undertake  the  restoration  of 
members  composed  of  east  iron,  wrought  iron,  -tcel, 
alloy  steel,  aluminium,  bronze,  or  gun7netal. 

Any  doulits  wliich  may  exist  in  tlie  minds  of  foundry 
ov;ners  will  lie  quickly  dispelled  by  a  perusal  of  the 
tests  advocated  l)y  tlia  recently  inaugurated  American 
Bureau  of  .Standai'ds  (Welding),  Avhieh  prove  con- 
clusively that,  in  competent  hands,  repairs  effected  by 
autogenous  fusion  Avill  yield  100  per  cent  efficienej'. 

In  this  connection,  however,  it  should  be  pointed  out 
that  welding  embraces  several  distinct  processe.^,  each 
having  its  specific  use,  and  no  welding  concern  can 
hope  successfully  to  undertake  general  repairs — either 
to  foundry  product^)  or  plant — by  the  employment  of 
only  one  jirocess.  Unfortunately  for  the  prestige  and 
progress  of  welding,  this  idea  is  too  common,  and  is 
sliared  l)c  many  wlio  are  actually  engaged  in  M-elding 
inactice.  with  the  inevitable  result  that  the  popularity 
and  emph)yment  of  welding  is  restricted.  Uiuler  no 
circum.-lancps  can  an  unsuitable  process  produce  a 
sound,  efficient,  and  wholly  satisfactory  job. 

Examples  of  highly  efficient  work,  done  by  skilled 
operators  employing  the  right  process,  could  be  given 
without  limit ;  but  perhaps  two  eases  recently  dealt 
witii  will  serve  to  indicate  the  scope  and  utiliiy  of  this 
method  of  metallic  reconstruction. 

The  first  concerns  the  cast-iron  frame  of  a  punch- 
ing and  shearing  machine,  from  wliidi  ihc  table  had 


been  completely  broken  off.  A  new  casting  would 
have  been  extremely  expensive,  and  would  have  entail- 
ed long  delay  before  delivery — which,  of  coui'se,  meant 
that  the  unit  would  have  been  idle  during  many  daj's, 
if  not  weeks. 

Inspection  showed  that  metal  4  1-2  in.  x  16  1-2  in. 
had  been  fractured,  and  minor  damage  to  otiier  por- 
tions sustained.  As  the  machine  was  required  to  stand 
very  heavy  work,  the  repair  had  to  be  an  exceedingly 
strong  one.  A  system  applicable  to  cast-iron  welding 
was  employed,  and  suitable  laboratory,  Avorkshop,  and 
woi-king  tests  were  applied  before  the  firm  were  satis- 
fied that  the  unit  could  be  despatched.  The  work  oc- 
cupied sixty  hours,  and  was  undertaken  under  definite 
guarantee.  The  saving  to  the  owners  in  this  case  was 
considerable.  The  machine  has  now  been  in  service 
for  some  time,  and  has  pi'oved  itself  ecpial  to  eveiy 
demand. 

Another  job  has  reference  to  the  cylinder  of  a  pit- 
Avinding  engine,  which  under  exceptional  circumstances, 
gave  out  at  a  very  critical  juncture. 

The  total  Aveight  of  the  cjdinder  was  approximately 
3  1-2  tons,  length  5  ft.,  and  bore  26  in.  The  damage 
consisted  of  cracks  and  fractures,  which  extended 
through  flange  and  exhaust  port  at  the  one  end,  and 
for  a  consideralile  distance  doAvn  the  bore  at  the  other 
end.  The  thickness  of  the  metal  involved  varied  from 
1  1-2  in.  to  3  in.  The  steam  pressure  normally  carried 
by  this  cylinder  is  aliout  80  lbs.  to  the  '.?iq.  in.  The  cost 
of  replacement  and  the  length  of  time  required  for 
delivery  was  a  serious  matter  for  the  owners,  who 
feared  a  shutdown  for  a  long  period. 

It  Avas  decided,  therefore,'  to  try  Avelding.  Tlie 
job,  thougli  it  required  careful  liandling  and  .special 
treatment,  Avas  completed  in  a  fcAV  day.s — including 
machining  tlie  bore  and  other  portions — and  tested 
to  a  ])ressure  of  160  lbs.  to  the  sq.  in,  before  despatch. 
Tile  Avork  Avas  undertaken  under  guarantee,  and  has 
since  been  Avorking  continuousily  without  tiie  slig'hest 
trouble. 

Amongst  tlie  machines  used  in  the  foundry  and 
kindred  trades  Avhich  have  l)eeu  reconstructed  by  the 
employment  of  common-sense  Avelding  are : — -Core  and 
mould-drying  oven  fittings,  nuiffles,  electric  crucibles, 
moulding  machines,  boxes  and  ladles,  steam  hammers, 
shears,  saAV,  hydraulic  presses,  borers,  drillers,  cranes, 
overhead  gear,  fans,  sand  mixers,  Aveighing  machine.'^, 
and  all  descriptioms  of  inter-departmental  or  road 
transport. 


•    From  The  Ponndrv  Trade  Journal. 


SWEDISH  IRON  AND  STEEL  INDUSTRY 

Accordiivg  to  a  report  issued  by  the  Swedisii  Board 
of  Trade  on  the  activity  of  the  iron  and  steel  industry 
during  1921,  for  every  hundred  men  cm])loyed  in  mines 
AVorking  for  export  trade  in  1013,  only  about  64  were 
employed  on  an  average  during  1921  ;  the  correspond- 
ing average  percentage  of  men  working  in  mines  pro- 
ducing ore  for  home  eonsum])tion  during  1921  Avas 
only  45  per  cent.;  Avhile,  compared  with  1913,  the 
average  percentage  of  nuMi  employed  at  blast  fur- 
naces Avas  only  47  per  cent.  Compared  Avith  1913, 
the  averag  number  of  furnaces  in  blast  during  1921 
was  only  22  per  cent. 
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Electric  Cast  iron 


The  symposium  on  elfctric  cast  iron  conducted  by 
the  Americiin  Klectro-C'hpmical  Society  at  their  annual 
iiieetinn:  in  Baltimoi-o  diirin<r  the  last  days  of  April, 
lias  made  public  some  lii<,'hly  interesting;  data.  The 
|)r()du('tioii  of  cast  iron  in  the  electric  furnace,  pai'ti- 
cularly  in  the  basic  electric  furnace,  is  f;rovvin<r  i-apid- 
ly  wherever  cheap  electric  current  is  to  be  had.  I'ub- 
lished  data  on  the  subject  are  meajijre,  and  the  })apers 
just  published  inake  a  substantial  addition  1o  the 
records. 

Cast  Iron  as  Produced  in  the  Electric  Furnace 
and  Some  of  its  Problems 

Cndcr  this  caijlioii,  (Icor^c  K.  Kiliol,  chief  nu'tal- 
lur<rist  of  the  Lunkenheimer  Co.,  Cincinnati,  carefull\ 
and  impartially  discusses  the  history  of  the  use  of 
the  electric  furnace  for  producinu;  iron  castino:s,  its 
points  of  su|iei-ioi'ity  over  othei-  methods,  and  its  limit- 
ations. 

In  l>i-itain  and  on  the  Continent,  only  sporadic  use 
has  been  made  of  electric  cast  iron,  and  that  miainly 
in  the  way  of  exi)eriment.  Presumably  the  cost  of 
electric  current  is  so  hijjh  as  to  prevent  any  gcnci'al 
\ise  of  the  method. 

The  first  every -day  use  of  elect i-ic  cast  ii'on  seems 
to  have  been  made  by  the  Lunkenheimer  Company, 
who  have  used  it  consistently  since  1!)17.  At  first 
the  lleroult  basic  hearth  furnace  was  used  to  melt  a 
cold  charfi'c,  but  soon  the  " dui)lexing "  pi-ocess  was 
instituted,  wherein  the  cupola  does  the  melting  and 
the  electric  furnace  the  refining  and  super-heating. 
This  duplex  process  is  the  one  that  is  logical  and  that 
will  persist.  .\o  other  a])paratus  can  melt  iron  so 
cheaply  as  the  cujjola  :  but  as  it  is  incapable  of  any 
rt  fining  aiul  requires  a  jiure  charge  to  give  ])ure  metal, 
the  electric  furnace  as  an  adjunct  may  pay  in  selected 
cases,  particularly  wliei-e  castings  of  high  (jualily  arc 
desired. 

The  refining  of  cast  iron  is  possible  only  in  the  fur- 
nace with  basic  bottom,  though  the  acid-lined  fur- 
nace may  aid  the  quality  by  allowing  of  the  escai)e 
thi'ough  floating  of  some  of  the  impurities.  The  re- 
fining is  brought  about  by  the  agency  of  reducing 
conditions  due  to  a  closed  farnace  and  a  slag  com- 
posed of  an  excess  of  lime,  a  little  fluorspar  and  coke 
dust.  This  gives  the  so-called  "carbide"  slog,  which 
absorbs  from  the  molten  iron  the  larger  part  of  the 
sulphur  present  and  gases  such  as  oxygeu  and  nitro- 
gen, as  well  as  other  ira])urities  that  are  seldom  rec- 
ognized. Phosphorus  cannot  be  economically  elim- 
inated, as  that  requires  a  separate  treatment;  but  its 
pi-esence  is  not  deleterious  in  cast  iron  as  are  these 
other  impurities. 

The  value  of  the  basic  electric  furnace  in  making 
good  castings  is  well  illustrated  by  the  fact  tiiat  in 
about  thirty  minutes,  iron  with  about  0.18  pei'  cent, 
sulphur  can  be  reduced  to  less  than  0.07  jier  cent., 
which  means  the  change  from  bad  into  good  cast  iron. 
As  the  world's  scrap  pile  continues  to  hold  an  in- 
creasing amount  of  sulphur,  and  it  is  from  the  scrap 
pile  that  the  cupola  draws  most  of  its  charge,  the 
growing  importance  of  the  electric  furnace  in  the 
foundry  business  can  be  readily  gauged.  Still,  the 
use  of  electric  cast  iron  will,  in  all  probability,  al- 
ways be  limited  to  the  eases  where  quality  takes  pre- 
cedence over  low  cost. 

Electric  Furnace  Iron  and  Steel 
Intermittent  and  Alternating  Operations 

W.    K.   Cahill    discus.ses,   under   this    heading,  the 


foundry  ojjcrations  of  the  Alaska  Tre^idwell  (iold 
Mining  Co.,  where  he  is  metallurgist  and  foundry 
foreman.  In  this  isolated  locality  Connellsville  cokc 
costs  $48.  a  ton,  and  foundry  pig-iron,  $45.  to  $50.  per 
ton.  As  hydro-electric  power  is  available  at  a  nominal 
rate  of  one  cent  per  K.W.IIr.,  the  production  of  electrii- 
iron  and  steel  castings  is  a  natural  result. 

Mr.  Cahill  gives  an  interesting  series  of  data  as 
the  result  of  his  observation.  It  was  soon  found  that 
I)ig-iron  was  unnecessary.  An  all-.scrap  charge  of 
machinery  scrap  melted  and  refined  on  a  basic  hearth 
results  in  a  superior  quality  of  metal.  Refining  take^ 
place  during  the  whole  period  of  melting  under  the 
influence  of  a  neutral  or  reducing  atmosphere  and 
a  reducing  slag,  and  b.v  the  time  the  l)afh  has  been 
laised  to  the  required  pouring  temperature  the  sul- 
|)liur  has  been  brought  below  all  limits  required.  Thus 
the  sulphur  |)roblemi,  so  serious  where  an  all-scrap 
charge  is  used,  is  in  this  case  non-existent.  Phos- 
phorus can  be  cotrolled  by  the  addition  of  .steel  scrap, 
and  silicon  and  manganese  by  the  addition  of  the  res- 
pective feri'o-alloys  to  the  bath. 

For  the  satisfactory  melting  of  a  cold  charge,  it 
should  not  be  too  dense,  else  the  electrodes  wiU  melt 
oidy  the  top  and  leave  the  bottom  cold.  In  starting, 
a  very  low  current  is  used  until  a  good  circuit  is  es- 
tablished. If  insulation  develops,  the  best  remedy 
is  to  shovel  in  crushed  electrodes,  about  walnut  size, 
rouiul  the  electrode  giving  the  trouble.  This  carbon 
will  afterwards  serve  to  give  the  "carbide"  slag  its 
de-oxidising  quality. 

As  soon  as  fuel  current  is  on.  the  lime  is  shovelled 
in,  to  the  extent  of  two  per  cent,  of  the  charge,  with 
sufficient  sand  and  fluorspar  to  flux  it  properly. 
The  resulting  slag  will  contain  sulphur  up  to  ai)o\it 
one  per  cent. 

Electi'ic  furnace  grey  iron  is  characterised  by  a 
uniformly  fine-grained  texture.  This  is  claimetl  by 
some  to  be  due  to  low  phosphorus;  but  it  seems  more 
likely  that  it  is  due  to  low  sidi)hur  and  thorough 
de-oxidation. 

The  iutei'mittent  operation  of  the  Treadwell  fur- 
nace wa^s  found  to  be  hard  on  both  electrodes  and  roof. 
Nevertheless  during  three  years  only  two  of  the  car- 
bon electi'odes  were  broken,  and  these  through  defects 
of  the  threads,  soon  after  the  joint  was  made.  In 
spite  of  intermittent  operation,  too.  a  roof  has  stood  as 
numy  as  200  heats. 

The  making  of  ca.st  iron  and  steel  melts  alternately 
in  the  one  fiirnace  added  an  unusual  complication  in 
this  case;  but  clean  pouring,  which  was  possible  with 
the  high  tem|)erat>ire  obtained,  prevented  undue  con- 
taminatioii  of  the  new  melt. 

A  Comparison  between  Shaft  and  Open  Top 
Furnaces  in  the  Manufacture  of  Pig-Iron 
Electrically  from  Iron  Ore 

R.  C.  (iosrow.  ((insulting  elect  ro-metallurgist.  of 
l'>uffalo,  in  discussing  the  above  topic,  shows  him- 
self to  be  a  ilecided  pi'oponejit  of  the  open-top  fur- 
nace. He  considers  thaf  the  saving  of  heat  in  the 
shaft  furnace,  as  used  in  Sweden  and  elsewhere,  is 
more  than  counter-balanced  by  the  cheapne.ss  of  con- 
struction and  the  simplicity  of  operation  of  the  open- 
top  furnace.  He  i)oints  out  that  in  the  open-top  fur- 
nace the  charcoal  of  the  charge,  being  under  no  super- 
incumbent load,  is  not  crushed,  and  can  be  fed  evenly 
and  ill  snudl  lots  as  the  condition  i  of  the  crucible  de- 
mands.   .\lso.  the  barring-down  of  the  charire  when 
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j'eqiiii'ecl  ami  the  removal  of  the  inevitai)le  aeeretions 
and  "sows''  from  tiie  hearth  are  more  easily  effected. 

In  the  open-top  furnace,  the  breakage  of  electrodes 
is  mneli  less  than  in  a  shaft  furnace.  The  utility  of 
plain  carbon  and  graphitized  carbon  is  about  equal. 

The  estimated  cost  of  the  installation  and  operation 
of  an  electric  smelting  plant  for  iron  ore  has  increased 
from  .^16. 66  per  ton-year  in  to  $:}7.r)0  pei-  ton- 

yeai-  at  the  present  time. 

A  Study  of  Carburization  in  the  Manufacture 
of  Synthetic  Cast  Iron 

111  the  course  of  an  extended  investigation  into  the 
production  of  "sponge  iron"  at  low  temperatures 
at  Seattle,  Clyde  E.  Williams  and  C.  E.  Sims,  both 
of  the  Tnited  States  Bureau  of  Mines,  have  conducted 
;i  series  of  experiments  in  small  experimental  elec- 
tric furnaces,  with  a  view  to  determining  the  influ- 
ences of  various  materials  and  conditions  on  the  car- 
burization of  a  molten  l)ath  of  iron.  Then  conclusions 
are  as  follows : 

1.  The  results  indicate  that  the  carburizing  abi- 
lity of  different  forms  of  carbon  decreases  as  the  ash 
content  increases  and  that  the  denser  varieties  of 
carbon  are  more  effective  than  the  more  porous  ones. 
.Artificial  graphite,  resistor  carbon,  petroleum  coke, 
and  coal-tar  coke  give  better  results  than  the  higher 
ash  cokes  or  charcoal.  Although  the  low  ash  con- 
lent  of  charcoal  would  put  it  in  the  class  with  gra 
phite,  its  porous  nature  prevents  good  contact  with 
the  metal.  Graphite,  because  of  its  lower  ash  and 
higher  density,  has  given  slightly  better  results  than 
any  of  the  (itlier  forms  of  ca.rbon  used. 


2.  The  presence  of  slag  decreases  the  rate  of  car- 
bui'ization  by  tending  to  i)revent  contact  between  the 
metal  and  the  carburizei-.  This  action  is  more  pro- 
nounced as  the  acidity  of  the  slag  increases.  Lime 
slags  counteract  the  deleterious  effect  of  the  hiiili  asli 
in  coke,  and,  if  conditions  are  i-ight  for  the  fonnarKni 
of  calcium  carbide,  aid  cai'burizatioii. 

3.  Silicon  carbide  is  an  excellent  medium  for  add- 
ing both  silicon  and  carbon  to  iron.  It  cannot  be 
used  in  tiie  compaiiively  inexpensive  form  of  fii-e- 
silicon  would  be  carried  into  the  metal  and  also  the 
cost  would  be  too  high.  Silicon  carbide  should  be 
used  in  the  comparatively  inexpensive  form  of  fire- 
sand  and  in  conjunction  wilh  one  of  the  low-priced 
carburizers,  .such  as  coke. 

4.  Silicon  has  no  effect  upon  the  rate  or  the  degree 
of  carburization,  although  it  may  sligtly  decrease  the 
content  of  total  cai'bon  in  the  resultant  pig. 

.").  Manganese  seems  to  increase  both  the  rate  and 
the  degree  of  carburization,  although  this  increase 
is  so  small  as  to  be  negligible  for  the  amounts  of  man- 
ganese ordinarily  met  with  in  commercial  iron. 

6.  Phosphorus  has  no  effect  upon  the  rate  or  the 
degree  of  carburization,  although,  like  silicon,  if  pres- 
ent in  large  quantities,  it  may  decrease  the  contoit 
of  the  total  carbon  in  the  pig. 

7.  Sulphur  probably  decreases  the  rate  and  the 
degree  of  carburization.  No  attempt  has  beeii  made 
to  explain  tlus  unexpected  action. 

8.  An  increase  in  temperature  from  1350  to  14r)0 
degrees  Centigrade  has  no  noticeabble  effect  upon  the 
carburization. 


MOLDING  SANDS 

The  Conunittee  on  Molding  Sand  Kesearcli  undei-  the 
guidance  of  Division  of  Engineering,  National  Re- 
search Council  and  American  Foundrymen's  Associa- 
tion, has  made  i)rogress  in  its  i)i-ogi'am  of  re.search.  The 
U.  S.  Geological  Survey  and  the  various  State  Geologic- 
al Surveys  have  promised  to  cooperate  with  the  suli- 
committee  dealing  with  this  pha.se  of  the  work  under 
the  chaii-mianship  of  Professor  IL  Ries,  of  Cornell  Uni- 
versiy.  This  sub-committee  has  prepared  a  letter  of 
instructions  to  the  State  Geological  Surveys,  wliich 
will  standardize  methods  of  making  the  surveys  of 
molding  sand  resources. 

WorK  on  Mu.....  '  'li'  tests  is  well  under  way. 

(Questionnaires  have  been  sent  out  to  gather  inform- 
ation on  the  present  methods  of  testing  physical  proper- 
ties of  sand.  A  digest  of  replies  to  these  questionnaires 
is  expected  to  be  available  shortly. 

Many  firms  and  universities  have  offered  to  cooper- 
ate in  the  research  woi'k.  Every  endeavor  will  be  nuide 
to  maintain  their  interest  and  to  assign  problems  to 
thr)se  universities  and  industrial  laboratories  offering 
to  coojjerate;  due  regard  being  given  to  the  facilities 
and  talent  available.  A  li.st  of  research  subjects  has 
l)eeii  compiled,  whicli  is  given  in  part  below. 

1.  Recovery  of  used  molding  sand  througli  restor- 
ing iiond  to  the  sand  by  subjecting  it  to  contact  with 
water  vapor  under  liigli  i)ressure. 

2.  The  effects  of  additions  of  certain  ciiemical  re- 
agents upon  the  physical  pioperties  of  clays  and  clayey 
matei'ials,  such  as  molding  sand. 

Effects  of  water  content  on  the  bond  and  pci-- 
inahility  of  a  molding  sand. 

4.  Effects  of  different  water  percents  in  molding 
sHud  on  the  milling  and  drilling  speeds  of  light  gray 
iron  castings. 

'».  Research  on  fusi(ui  c|ualily  of  facings  (Function 
of  "  peeler"). 


Tests  of  various  kinds  of  clays  for  restoring  bond 
to  molding  sand. 

7.  Comparison  of  lifes  of  different  molding  sands. 

8.  Effects  on  plasticity  of  bond  in  molding  sand 
and  reduction  of  water  content  when  using  oil. 

9.  Effects  of  wet  and  dry  storing  of  sand  on  lioiid- 
ing  quality. 

Report  of  Sand  Reclamation:  The  American  Steel 
Foundries  Co.,  has  permitted  a  representative  of  the 
committee  to  to  make  a  digest  of  the  sand  reclamation 
work  carried  on  by  the  engineering  staff  of  the  A.S.F. 
and  has  assisted  in  the  preparation  of  this  digest.  Be- 
cause of  the  screity  of  steel  molding  sand  of  the  best 
quality  and  the  pi'oblems  arising  from  having  to  dispose 
of  large  quantities  of  refuse  sand,  this  company  has  car- 
ried out  an  extensive  investigation  of  methods  of  re- 
claiming the  go.od  material  which  is  usually  lost,  -when- 
ever the  so-called  refuse  sand  is  thrown  away.  After 
experimenting  along  different  lines  and  thoroughly 
going  over  methods  emi)loyed  in  othei-  plants,  a  pi'ocess 
of  reclaiming  old  sand  called  "centrifugal  .scrubbing" 
was  developed. 

After  establishing  the  principle  of  this  method, 
ecpiipment  was  desigiu^l  which  permits  a  recovery  of 
about  70  p.e.  of  refuse  sand.  Cost  figures  for  19l'l 
sliow  that  a  ton  of  i-eclaimed  sand  costs  al)out  $1  pci- 
ton  against  the  cost  of  new  sand  at  the  i)lant.  of  $2.().") 
to  $3.8")  a  ton.  The  process  involves  cleaning  the  sand 
grains  of  adhering  fused  material,  then  separating  by 
air  currents  the  good  sand  from  the  bad  material.  In- 
cluded in  the  30  p.e.  loss  is  some  good  lionding  niati  ri;il 
which,  because  of  its  similarlity  to  bad  material,  can- 
not be  economically  seitarated. 

The  report  covers  the  theory  of  sand  reclaiming, 
centrifugal  air  scrubbing  process,  cost  of  reclaiming 
sand  by  the  latter  jirocess,  and  a  description  of  I  In- 
proposed  sand  reclaiming  unit. 
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IRON  AND  STEEL  IN  MARCH 
Pig  Iron  and  Ferro-Alloys 

The  output  of  pig  iron  in  Canada  during  March 
sho\v«Hl  a  decided  increase  over  tlie  production  during 
the  preceding  month  and  estai)li.shed  a  record  for  the 
present  year  witli  a  total  of  41,7;?3  tons  comprising  25,- 
974  tons  of  basic  pig  iron,  10,12;^  tons  of  foundry  iron 
and  r),6.'}()  tons  of  malleal)le  iron.  With  the  exception  of 
71  tons  the  output  of  basic  iron  was  all  used  by  the 
producing  firms.  Foundry  iron  on  the  other  hand  was 
largely  jiroduced  for  .sale,  the  total  under  this  heaxling 
being  i  0,080  tons  with  only  43  tons  made  for  the  use  of 
the  firms  reporting.  ('ompared  with  the  preceding 
month,  the  production  of  basic  iron  was  only  slightly 
higher,  but  the  output  of  foundry  iron  was  almost  2,000 
tons  greater  than  in  February.  Malleable  iron  to  the 
extent  of  5,636  tons  made  during  March  was  the  first 
produced  this  year. 

Ferro-alloys  shaded  slightly  from  1,232  tons  in  Feb- 
ruary to  1,068  tons  during  March,  the  whole  production 
consisting  of  ferro-silicon  in  the  sevei-al  grades. 

At  the  close  of  the  month  there  were  only  three  furn- 
aces in  blast,  two  at  Sault  Ste  Marie  and  one  at  Hamil- 
ton, the  single  fux-nace  operated  by  the  Dominion  Iron 
and  Steel  Company  in  February  having  been  closed 
down  before  the  end  of  March. 

The  revival  of  the  iron  and  steel  industry  indicated 
in  reports  from  the  producing  centers  in  February 
gained  a  little  strength  during  Mareli  and  while  the 
number  of  furnaces  actually  in  blast  in  Canada  at  the 
close  of  the  month  was  less  than  at  the  end  of  February, 
the  output  in  C-anada  was  appreciably  higher,  and  to 
that  extent  more  satisfactory  than  in  the  preceding 
month.  In  the  United  States  the  impetus  to  production 
which  occurred  in  February  was  continued  throughout 
March  with  the  result  that  there  was  a  net  gain  of 
7,425  tons  per  day  over  the  February  record. 

Steel  Ingots  and  Castings 

In  spite  of  the  advance  in  the  j) reduction  of  pig  iron 
during  March  the  output  of  steel  ingots  and  castings 
was  much  lower  than  in  February,  the  total  output  being 
only  29,941  tons  a.s  again.st  42,388  tons  in  the  preceding 
month.  The  decline  was  most  mai-ked  in  the  production 
of  basic  open  hearth  steel  ingots  which  in  February 
amounted  to  40,935  tons,  but  in  the  month  under  review 
totalled  only  28,222  tons  all  made  for  the  use  of  the  pro- 
ducing firms. 

Basic  open  hearth  eastings  made  during  the  month 
amounted  to  678  tons  practically  all  of  which  was  used 
by  the  reporting  firms.  In  February  a  very  small 
quantity  of  basic  open  hearth  steel  castings  was  used  b\' 
the  makers  but  a  larger  propoition  amounting  in  all 
to  472  tons  was  produced  for  direct  sale. 

Bessemer  castings  and  electric  steel  made  in  March 
amounted  to  slightly  more  than  1,000  tons  which  was  a 
little  higher  than  the  corresponding  figure  for  Feb- 
ruary. 

In  the  United  States  the  production  of  steel  during 
March  showed  a  considerable  increase  over  the  outjiut 
during  the  preceding  month,  and  in  Canada  a  general 
improvement  in  conditions  in  the  steel  industry  was 
noticed  towards  the  close  of  the  month,  although  many 
l)lants  were  still  operating  at  considerably  reduced  cap- 
acity. Dealers'  sales  were  reported  a.s  having  increased 
from  10  per  cent  to  25  per  cent  and  a  .steady  improve- 
ment was  expected. 


THE  ACHING  VOID 

Not  a  thought  is  given  by  daily  newspapers  to  the 
weakest  link  in  Canada's  industrial  chain  as  exhibited 
in  this  partial  list  of  natural  mineral  products  in  1921 
showing  a  value  mf)re  than  $1,0(X),000: 

(;oal   .i=74.273,000 

(Jold   21,327.0(K» 

Silver   9.185,000 

Copi)er  ...  7.459,000 

Nickel  ....  6.752,000 

Natural  g;is   6,752.000 

Asbestos   4,807,000 

Lead   3,855.000 

Zinc   2.758.000 

Gvpsuiii   1,725,000 

Salt   1,641.000 

If*  Iron  Mining  among  the  lost  arts  hereabouts?  If 
not,  it  is  not  far  removed  from  the  vanishing  point, 
outside  the  Wabana  section.  Why  not  annex  New- 
foundland, if  for  no  other  reason  than  to  enable  us  to 
have  iron  ore  in  the  millions  column?  Or  would  we 
rather  remain  somewhat  invertebrate?  To  have  43.1 
per  cent,  of  the  total  of  mineral  products  represented  in 
coal,  and  iron  data  freezing  the  meeury.  as  it  were, 
makes  it  imperative  that  Canada  become  an  Industrial 
Nation,  and  lose  no  time  in  doing  it.  There  is  salt  on 
the  tail  of  the  bird,  but  we  really  need  round  shot. 

Alexander  Grav. 


IRON  INDUSTRY  IN  BRAZIL. 

Brazil  has  now  an  indigenous  and  self-contained 
iron  and  steel  industry,  which  is  expanding  rapidly. 
Particulars  are  given  by  E.  L.  ^IcColl  in  a  recent 
number  of  the  Commercial  Intelligence  Jouriuil.  Ot- 
tawa. 

The  potential  hydro-electric  resources  of  Brazil  are 
enormous,  and  a  laige  fi-action  of  the  available  jiowei' 
is  close  to  the  settled  regions.  Brazil  also  has  very 
large  and  well-distrilnited  dejiosits  of  high-grade  iron 
ore.  As  there  is  no  coal  of  good  (piality  in  the  coun- 
try (only  some  of  inferior  quality  in  the  southern  parts, 
wliich  is  used  locally),  Brazil  is  an  ideal  field  for  the 
application  of  electric  smelting,  and  for  some  time 
has  had  an  "Elektro-metall  electric  blast-furnace 
plant  for  the  production  of  pig-iron,  using  charcoal  as 
reducing  agent.  This  plant  i-;  located  at  the  Esperanca 
mine,  at  Itabira  do  Campo,  state  of  Minas  Geraes. 

Recentl.v  the  Anglo  Brazilian  iron  and  Steel  Com- 
])any  has  been  authorized  to  operate  in  Brazil.  This 
company  proposes  to  develop  j)ower  at  ^landucaba,  Ar- 
gra  dos  Reis,  sufficient  to  supidy  its  own  furnaces  and 
nulls,  as  w-ell  as  to  provide  the  near-by  government 
raihva.v  with  motive  power  when  electrified.  The 
company's  charter  calls  for  the  construction,  within 
four  years,  of  furnaces  for  the  production  of  pig-iron 
and  siteel,  and  for  rolling  mills  and  iron  and  steel 
foundries.  The  capacity  of  the  plant  must  be  equal 
to  50,000  tons  of  pig-iron  per  annum.  The  govern- 
ment agrees  to  buy  from  this  company  its  supplies  of 
iron  and  steel,  pro  rata  with  the  other  Brazilian  jirod- 
ucers.  No  information  is  furnished  as  to  the  style 
of  smelting  furnace  it  is  intended  to  erect ;  but  it  can 
safely  be  assumed  that  it  will  be  an  electric  furnace 
plant. 

It  is  reported  that  a  thii'd  company  intends  to  erect 
an  iron  and  steel  plant  shortly  in  the  state  of  San  Paulo. 
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THE  BASSET  PROCESS. 

Tlie  methodical  fiPT-inaii  luis  <r(iii('  }i  l()ii<^  wjiy  towards 
pxplodinp  tlie  claims  made  on  liclialf  of  tlie  Basset  pro- 
cess for  producing  steel  direct  from  iron  ore.  Tliis 
l)roeess  is  said  to  be  put  in  operation  shortly  in  France, 
and  has  been  tlie  subject  of  numerous  ])ress  depatches. 

Accoi'ding  to  a  recent  luiniber  of  Stab!  und  p]isen, 
Basset's  iuA'enlion  of  a  rotary  kiln  using  powdei-ed 
coal  a.>  fuel  luis  been  preceded  by  a  iuiml)er  of  similar 
inventions.  Tlie  i)]aii  fyled  Avith  iiis  patent  application 
shows  an  inclined  tube  40  to  50  metres  long  and  2  1-2 
metres  in  diameter,  enlarged  at  the  lower  end  to 
lu-ovide  a  receptacle  for  the  molten  steel.  Pre-heated 
air  and  powdered  fuel  can,  it  is  claimed  by  the  inventor, 
be  burned  to  give  carbon  monoxide  and  un-combined 
hydrogen  (frojii  the  coal),  and  sufficient  heat  from 
thivsi  incomplete  combustion  to  effect  the  necessary 
melting  of  tlie  reduced  iron. 

These  claims  are  examined  each  in  detail,  and  all 
are  found  to  be  impossil)le  of  fulfilraelit  in  combination. 
First  of  all,  in  the  gas-pi'oducer,  the  most  effective 
known  commercial  apparatus  for  burning  carbon  to  car- 
bon monoxide,  some  carbon  dioxide  is  produced.  The  or- 
dinary l)urning  of  powdered  coal  with  a  l)last  is  much 
less  favourable  to  the  formation  of  carbon  monoxide. 
It  is  likewise  difficult  to  see  how  the  hydi'ogen  of  the 
coal  can  be  kept  from  combining  with  the  carbon  or 
oxygen  present. 

But  the  heat  evolved  in  the  reactionsi,  and  available 
in  the  furnace,  give  the  clearest  indication  of  the  un- 
soundness of  the  Basset  claims.  A  simple!  culculatioii 
sliow,si  that  a  good  coal,  burned  to  carbon  monoxide 
and  with  its  hydrogen  burned  to  water  has  a  theoretical 
combustion  temperature  of  2195  degree  C.  In  regular 
open-hearth  practice,  this  results  in  a  temperature  on 
the  liearth  consideralily  below  that  required  1o  melt 
steel,  a  theoretical  combu'stion  temperature  of  at  least 
2500  degree  C.  being  required  for  this  purpose.  To 
reach  the  required  temperature,  at  least  30  per  cent, 
of  the  carbon  monoxide  would  have  to  be  burned  to 
carbon  dioxide;  and  this  would  result  in  a  mixture  of 
gases  that  would  re-oxidize  the  sponge  metal  it  is 
claimed  the  kiln  Avill  produce. 

Advantages  claimed  for  the  Basset  process  are  low 
(?onsumi)tion  of  fuel,  and  low  costs  of  lal)our,  plant 
and  production.  Each  of  these  is  examined  in  turn, 
and  from  incontrovertible  evidence  gathered  from  ex- 
isting plants,  each  of  the  claims  is  proved  impossible  of 
realization. 


Tlie  British  Kmpire  Steel  Corporation  controlling  tlie 
Dominion  Iron  &  Steel  C()mi)any,  Dominion  Coal  Com- 
pany, Nova  Scotia  Steel  &  Coal  Company  and  Halifax 
Shipyards,  moved  on  May  1st  to  the  sixth  floor  of  the 
new  Canada  Cement  Building  on  Phillips  Square,  Mont- 
real. 


SINTERING  PLANT  AT  BABBITT,  MINN. 

It  was  recently  announced  by  1).  C.  .lackling  that  the 
new  sintering  ])lant  at  Babliitt  would  be  ready  for 
operation  on  April  :U)th,  and  that  tiie  fir.st  shipments  of 
sintered  ore  would  be  )iiade  in  June.  The  huge  i)lant 
has  been  built  with  unusual  expedition,  due  no  doubt 
to  the  careful  pilot  work  that  led  up  to  its  design.  Its 
operation  is  being  watched  with  keen  interest  by  many 
on  this  side  of  the  border  interested  in  the  development 
of  low-grade  ore  similar  to  those  being  treatetl  at  Bab- 
bitt. 


A  NEW  SEAMLESS  TUBE  MILL 

Lackawanna  Tubes,  Ltd.,  authorized  capital,  $525,- 
000.,  has  begun  construction  operations  at  Welland. 
Ontario,  where  it  has  taken  over  the  prperties  of  Wel- 
land Machine  and  Foundries,  Limited. 

The  company  has  already  placed  .some  thirty  men  on 
their  pay-roll  and  are  adding  more  from  day  to  day  as 
required.  When  full  production  is  attained,  a  labor 
stsaff  of  about  2.50  will  find  employment,  .so,  on  the 
usual  basis  approximately  one  thousand  people  will 
find  their  subsistence  from  this  enterprise. 

While  the  control  of  the  plant  is  in  the  hands  of  Unit- 
ed States  capital,  it  is  a  distinctly  Canadian  corpora- 
tion, and  the  great  majority  of  the  employees  will  be 
drawn  from  Welland,  only  the  operating  chiefs  being 
broiiglit  in  from  across  the  border. 

Seamless  steel  tubes,  primarily  boiler  tubes,  which 
will  comj)rise  the  main  product  of  the  plant,  have  not 
been  manufactured  in  Canada  heretofore;  so  its  estab- 
lishment is  of  Dominion-wide  as  well  as  of  local  im- 
portance. On  the  basis  of  the  company  securing  but 
one-fifth  of  the  impoi-tation  of  similar  products  into 
Canada  in  1921,  a  twenty-four  hour  day  will  be  in  or- 
der. This  Avill  be  the  only  plant  in  the  Dominion  pro- 
ducing such  tubes. 

A  portion  of  the  machinery  contracts  have  already 
been  let.  The  old  foundry  is  being  repaired  and  put  in 
first  class  .shape.  Tlie  company  will  require  a  foundry 
for  some  of  their  own  repair  work  and  will  also  con- 
tinue its  operation  as  a  jobbing  foundry,  which  is  ex- 
pected to  prove  an  important  branch  of  its  activities. 

The  services  of  William  Edestrand  have  been  retaiji- 
ed  by  the  new  company,  and  he  will  act  as  superinten- 
dent in  charge  of  the  foundry  department. 

L.  Relyea  Weeks,  of  New  York  City,  is  president  of 
the  corporation  and  its  active  management  will  be  in 
his  hands. 


IRON  AND  STEEL  INDUSTRY  OF  ITALY 

That  Italy  will  be  one  of  the  fir.st  Eurojiean  coun- 
tries to  recover  from  the  effects  of  the  war  and  to  re- 
turn to  normal  conditions,  is  the  prediction  made  by 
Ernesto  d'Amico  in  "The  Iron  Age"'  two  yeai-s  ago. 
and  re-iterated  recently. 

Dui-ing  the  past  year  the  Italian  iron  and  .steel  trade 
has  suffered  from  the  failure,  through  over-expansion, 
of  two  huge  concern.s,  the  Ansaldo  and  Ilva  companies. 
Both  have  been  re-organized,  and  are  being  operated  on 
a  more  conservative  ba.sis. 

The  continuous  shutting  down  of  plants  early  con- 
vinced Italian  steel  workers  that  their  only  course  was 
to  stop  agitations,  accept  reductions  of  wages  and  work 
.steadily.  Consoipiently  there  have  been  few  strikes  in 
the  steel  works  during  the  year,  and  unemployment  is 
much  less  than  in  the  steel  trade  of  other  countries. 
During  the  war,  the  numbers  of  .steel  workers  was  lar- 
gely augmented  by  men  from  the  farm.s.  Many  of  the.se 
have  returned  to  agricultural  pur.suits,  thus  relievintr 
greatly  the  luiemployment  situation. 

The  success  of  the  Italian  steel  industry  depends 
primarily  upon  a  continuous  .supply  of  cheaj)  hvdro- 
electric  jxiwer.  Electric  melting  and  refining  furnaces, 
and  the  production  of  synthetic  cast-iron  are  common 
practice.  Mills,  also,  are  almost  invariably  operated  b\- 
hydro-electric  power.  Consequently  the  drought  of  the 
past  .sea.son  has  been  jiarticularly  hard  on  the  Italian 
steel  industry.    In  .sjiite  of  this,  the  outlook  is  hopeful. 
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Accumulators,  Hydraulic; 

.Stiiart-'l'unier   Macliine  Co..   Ilamillon,  Ont 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Air  Coiupressora: 

It.  T.  Gllinan  &  Co..  Montreal. 

Alniulnum: 

A.  C.  Ije.slie  Co.,  Ltd.,  Montreal. 
Ang'le  Bars: 

.Steel  Company  of  Canaa,  Ltd..  HamiUoii,  Onl. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Anchor  Bolts: 

.steel  Company  of  Canaa,  Ltd.,  Hamilton,  Out. 
Axles,  Car: 

Nova  Scotia  Sfeei  &  Co:il  Co.  Limited,  New  (ila.sgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Axlea,  Xiocomotive: 

Nova  S<-otla  .Steel  Coiil  Co..  Limiled,  New  (il.isgow.  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

ft  irrel  Stock  (Black  Steel  Sheets)  : 

Seiiecii  Iron  X-  Steel  Co..  Kiiffalo.  N  Y 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Onl. 

»  .r«: 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Montreal. 

ftftrs.  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian   Western  Steel  Co..  Calgary.  Alta. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney,  N.  .S. 
FeiKuson  Steel  &  Iron  Co..  Buffalo,  N.Y. 
The  Steel  Company  of  Canada,  Hamilton,  Ont. 
Reals.  McCarthy  &  Rogers.  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co..  Limited,  New  Glasgow,  N.S. 
Canadian  Drawn  Steel  Co.,  Ltd..  Hamilton,  Out. 
Canadian  Tube  &  Iron  Co..  Ltd.,  Montreal. 
I..eslie,  A.  C.  &  Co.,  I,td.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S. 

Nova  Scotia  Sleel  Ac  Coal  Co.,  limited.   New  Ola.'Jgow.  N.S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  lion  &  Sleel  Coy.,  Ltd..  Sydney,  N.  S. 

Nova  Scotia  Sleel  gi.  Coal  Co..  Limited.  New  Glasgow,  N.S. 

Steel  Company  of  Canada.  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting-,  Rnbber: 

Dunloi)  Tire  &  Rubber  Goods  Co.,  I,td..  Toronto,  Ont. 
Benzol: 

Dominion  Iron  &  .Steel  Coy..  T,td..  Sydney,  N.  S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders.  Core: 

Hyde  *  Soti.s,  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co..  Ltd..  Sherbrooke,  Que. 

Reld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  Toronto 

ToioMto  Iron  Woi'k.s,  Toronto,  Ont. 

Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co..  Ltd. 
Sene(-a  Tion  &  .Steel  Co..  Buffalo,  N.Y. 
Leslie  &  Co..  Ltd..  A.  C,  Montreal,  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Dominion    Foundries  &   Steel,    Ltd.,    Hamilton,  Oni. 
Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling  Engine  Works,  Winnipeg,  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 


Bolts: 

BBlne.")  &  Peckover,  Toronto.  Ont. 
Sleel  Co.  of  Cani-da,  Ha  .illton,  Ont 
Canadian  Tube  &  Iron  Co..  Montreal,  P.Q. 


Bolts,  Sail  way: 

Nova  Scotia  Steel  &  Coal  Co..  T..lmlted.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co.,  tJuffalo.  N.Y. 
Quigley  Furnace  Specialties  Co..  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd..  Toronto,  on' 
Brick-iUBUlating-: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridg-es: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Toundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Building's,  Metal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd..  Hamilton,  Ont. 


Carriers : 

Canadian  Mathews  Gravity  Carrier  Co..  Toronto,  Oi3t, 


Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Oflt 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons,  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth   Mfg.  Co..  Limited,  Hamilton,  Ont. 

Castings,  Brass: 

Wentworfh   Mfg.   Co.,  Limited.   Hamilton.  Ont. 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C»». 

Castings,  Bronze: 

Wentworth  Mfg.  Co.,  Limited,  Hamilton,  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C&Jl. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Electrical  Fittings  &  Foundry,  Ltd.,  Toronto.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Cm>. 

Castings,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundries.  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries.  Ltd.,  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Mari«. 
Dominion  Steel  Foundry  Co.,  Hamilton.  Ont. 
.Toliette  Steel  Co.,  Montreal.  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  WorUji,  Ltd..  T*ru«uB 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd..  Hamilton.  On'. 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature:  : 

Quigley  Furnace  Specialties  Co.,  New  "iorx.  ^' 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Chrome: 

American  Refractories  Co. 


unemiBiB: 

Toronto  Testing  Laboratory,  Ltd..  Toronto.  Oiit. 
Milton  Hersey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  Ziathe  and  Borlnir  Mill: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Branttortl,  if.'iU'. , 


Clip  and  Staple  Wire; 

The  Seneca  Wire  &  Mfg.  Co..  Fostorla,  Ohio,  V.O.A, 

United  States  Steel  Products  Co..  Montreal. 


Concrete  Hardener  and  Waterproofer: 

Beverldge    Supply    Company,    Limited,  Monfjea'. 


Bolts,  Nuts,  Rivets:  Consoltlngr  Engineers: 

Canadlnn    Tub*    A    Iron    Co.    Ltd     Montreal  W.  E.  Moore  ft  Co..  Ltd.,  Plttaburr.  H» 

Steel  Company  of  Canada.  Ltd.,  Hamilton.  Ont.  W.  8.  Tyler  Co..  ClevolaviiJ 
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LESSONS  FROM  WASTERS  - 

TluTp  is  one  basic  dif IVrcncc  l)ct\vc(Mi  rioniiiil  ^tccl 
works  and  iron  foiindi-y  icsenrcli,  as  in  the  fornici- 
the  rcccptaclo  for  the  material  is  Fairly  well  stand- 
ardised, whilst  in  the  iron  foundry  an  enormous  num- 
i)er  of  variables  eaii  enter.  To  be  moi'e  explicit,  the 
conditions  may  be  that  in  a  steel-in<rot  sliop  the  com- 
position of  the  metal,  the  pourinj;  temperature,  the 
teeminp:  .speed,  and  the  most  suitable  type  of  inpot 
have  been  determined,  but  in  an  iron  foundry,  even 
though  all  these  have  been  ascertained  and  success- 
fully reproduced,  there  is  still  no  <ruarantee  that  a 
<^ood  ea.stin^'  will  result.  It  may,  perhaps,  be  interest- 
ing hci'e  to  i)oint  out,  for  the  benefit  of  steel-melal- 
lur«rists  and  the  mechanical  engieer.  the  considerable 
number  of  causes  which  may  operate  to  produce  a 
"waster"  casting.  Primarily,  it  may  be  the  metal, 
which  can  be  of  unsuitable  composition,  owing  to  one 
of  a  considei-able  number  of  variables  being  uncon- 
trolled. Additionally,  from  the  foundryman "s  j)oint 
of  view,  it  may  be  too  hot,  too  cold,  too  hard,  too  soft, 
dirty  or  badly  mixed.  Ajiart  from  questions  asso- 
ciated with  ingot  manufacture,  the  steel  manager's 
problem  is  well  on  the  high  road  to  resolution,  but 
the  foundryman "s  has  .scarcely  started,  for  on  seeing 
a  waster  leave  the  mould  he  cannot  at  once  asci-ibc 
it  to  defective  mletal,  whereas  a  cracked,  piped  or  blown 
ingot  can  immediately  be  relegated  to  metal  ti'ouble. 
as  nowadays  llie  pouring  of  the  ingots  is  a  fairly  def- 
initely established  science. 

The  fourulrymen  obviously  must  hesitate  in  con- 
demning the  metal,  for  of  ecjuar  imi)ortance  is  tin- 
sand  era[)loyed  for  the  making  of  the  niouhl  atul  tlie 
construction  of  the  mould  itself.  Of  the  former,  to 
quote  the  moulder's  terni'S,  the  sand  mijty  be  too  wet, 
too  dry,  too  open,  too  "close,  too  strong  oi"  too  weak. 
Here  are  factors  about  which  there  is  only  accumu- 
lated knowledge  available.  l)\it  no  i*eal  research. 
Furthermore,  it  is  ono  which  will  retain  moulding  as 
an  art  rather  than  as  a  scietu-e  for  many  years  lo  come. 
Perhaps,  in  the  distant  future,  it  uuiy  be  established 
that  foi-  making  a  casting  of  a  definite  weight  and 
superficial  area,  the  moulder  must  use  a.  sund  of  che- 
mical composlition  lying  within  a  definite  specifica- 
tion, and  w^hich  admits  of  a  definite  grain  size  as 
measured  by  sorne  standard  means. 

Whilst  obviously  this  w-ould  be  of  the  greatest  uti- 
lity to  moulders,  the  problems  of  wasters  would  not 
be  entirely  resolved,  for  there  still  remains  the  cons- 
truction of  the  mould,  which  again,  according  to  the 
moidder,  may  be  remmed  too  hard  or  too  soft;  the 
runners  may  be  too  large  or  too  small,  insufficient 
in  (juantity  or  badly  placed;  risers,  too,  are  a  matter 
for  consideration,  for  whilst  a  necessity  in  some  cases, 
they  are  sometimes  the  caus'e  of  the  very  trouble  they 
are  supposed  to  obviate.  Other  defects  which  cannot 
always  be  ascribed  to  either  sand  or  metal  are  scabs 
(often  a  blacking  trouble),  run-outs,  poured  short, 
cracks,  air  locks  and  cold  shiits. 

The  object  of  the  above  is  to  impress  upon  critics 
of  faulty  iron  castings  the  very  formidable  list  of  con- 
tributory causes  of  wa.sPeis,  but  they  will  perhaps  be 
more  lenient  in  their  judgment  if  they  take  into  con- 
sideration the  amount  of  money  and  work  bestowed 
upon  medical  research  and  the  birth  of  defective  chil- 
dren, in  eom])arison  to  the  starved  foundry  ;ind  the 
production  of  defective  castings. 


*  From  Foundry  Trade  Journal. 


I'Viuiidry  work  stdl  remains  an  ai't.  nnd  untd  rc- 
sclriom  }in  object  'prnir  rire".  The  too-quick  dismissal 
it  into  a  science,  theji  just  so  long  will  waster^,  con- 
tinue to  be  made. 

To  the  foundryman  we  wf)uld  say,  do  not  hide  your 
wasters,  for  it  is  only  by  their  close  investigation  can 
their  repetition  be  avoided.  Whilst  they  are  never  a 
thing  of  which  to  be  proud,  nevertheless,  owing  to 
the  immense  number  of  variables  present,  they  are 
seldom  an  object  pour  rire.  The  too-(|uick  dismissal 
of  wasters  is  largely  due  to  the  fact  that  so  few  records 
are  kept  in  many  foundries  a.ssociated  witli  an  ab- 
sence of  standard  practice,  so  that  on  the  birth  of  a 
waster  it  is  impossible  to  ascertain  from  what  direction 
the  cause  comes.  There  has  been  no  deviation  from 
standard  practice,  because  no  standard  practice  ex- 
ist.s.  A  coiKsultant  can  be  of  little  help  in  the  resolu- 
tion of  the  waster  problem  until  he  can  be  given  a 
true  j)icture  of  staiulard  practice. 


WORLD  RECORD  FOR  STEEL  PRODUCTION. 
BY  WEIRTON  STEEL  COMPANY 

Woi-ld  records  for  production  were  broken  last 
month  at  the  Weirton  plant  of  The  Weirton  Steel 
Company,  Weirton,  West  Virginia.  The  blast  fur- 
nace broke  a  record,  and  the  output  of  the  open  hearth 
steel  works  was  far  in  excesis  of  any  previous  world 
record. 

The  blast  furnace  production  for  the  month  whs 
28,007  gross  tons,  making  a  daily  average  of  742.1 
gross  tons.  In  the  open  hearth  steel  works,  the  produc 
tion  averaged  7,017  gross  tons  per  furnace.  The  pre 
vious  world  record  for  a  month's  production  was 
6,22.')  gross  tons  per  furnace.  Steel  men  will  apjirc 
ciate  that  this  is  a  remarkable  record  for  a  plant  that 
has  been  making  steel  for  only  eighteen  months. 

The  Weirton  Steel  Company  are  large  producers  of 
timplates.  tin  mill  black  plates,  and  hot  and  cold  roll- 
ed strip  steel,  and  are  represented  in  Canaila  by  A.  ( '. 
Leslie  &  Co.  Limited,  Montreal. 


Ill  South,  Middle  and  East  Germany  the  development 
of  electrical  i)ower  is  based  upon  the  utilization  of 
brown  coal  and  lignite.  In  Saxony  a  State  owned 
200,000  horse-power  electric  station  is  in  course  of 
erection.  Only  brown  coal  will  be  used  in  generating 
this  power.  At  another  plant  near  Bonn,  8,000  tons 
of  lignite  are  burned  daily  under  24  boilers.  In  most 
cases  poM-er  from  brown  coal  is  cheaper  than  hydro- 
electric current. 


The  recovery  of  coal  and  coke  from  ashes  and  cin- 
ders is  engaging  much  attention  in  Great  Britain  and 
the  Cnited  States.  In  one  recent  test  of  the  ashefi 
from  a  lajge  industrial  plant  it  was  found  that  they  con 
tained  57.8  per  cent,  combustible  matter.  Treatment 
by  oil-flotat  ion  showed  a  recoverv  of  47  tons  of  coal 
(containing  15.2  per  cent  of  ash)  from  every  100  tons 
of  ashes. 
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EDITORIAL 


CANADIAN  FREIGHT  RATES 

On  the  sixth  day  of  July,  a  few  short  weeks  from  today, 
the  iiiuch-diseussed  Crowsnest  Pass  Agreement,  suspended 
(luring  the  last  year  of  the  War,  becomes  effective  once 
again — tliat  is,  the  Agreement,  being  a  statutory  enact- 
ment, must  be  dealt  with  as  such;  it  must  be  retained  as  it 
stands  on  the  Statute  Book,  or  abrogated.  The  only  other 
alternative  is  temporary  suspension,  a  makeshift  piece  of 
evasion. 

The  Agreement  has  been  threshed  out  most  pneumat- 
ically in  tile  House  of  Commons.  Some  sense,  and  infinite 
non-sense,  have  characterized  the  debate.  Incidentally, 
the  puerilities  that  mark  the  interchange  of  exacerbitie? 
hftwtcn  tlie  Premier  and  the  Leader  of  the  Opposition 
are  creditable  to  neither.  They  do  not  make  pleasant 
reading  in  Hansard. 

The  Crowsnest  Pass  Agreement  was  entered  into  by  the 
Government  of  the  Dominion  of  Canada  and  the  Canadian 
Pacific  Railway  in  1897.  The  purpose  of  the  Agreement 
was  to  bind  the  Railway  to  make  reductions  in  freight  rates 
for  certain  specific  classes  of  merchandise  in  return  for 
subsidies  granted  by  the  Government.  Reductions  were 
to  apply  on  these  specific  classes  of  merchandise,  whether 
in  "carloads  or  otherwise,"  when  shipped  from  any  point 
east  or  west  of  Fort  William,  by  rail,  or  by  lake  and  rail- 
Thirteen  classes  of  merchandise  were  enumerated,  chiefly 
covering  shipments  of  fresh  fruit,  agricultural  imple- 
ments, paints,  iiousehold  furniture,  manufactured  iron, 
glass,  live  stock,  etc.  At  the  same  time  a  substantial  les- 
.sening  of  rates  on  flour  and  wheat  was  agreed  upon.  The 
consideration,  in  the  form  of  subsidies  granted  to  the 
Canadian  Pacific  Railway,  was  something  more  than  four 
million  dollars,  or  about  $11,000  per  mile  towards  the 
construction  and  coniiiletion  of  its  Croswnest  Pass  subsid- 
i;iry. 

As  an  cxtr.iordinary  war  measure,  this  Agreement  was 
siisixndcd  by  Order-in-Council  on  July  27th,  1918,  along 
with  all  other  rate-limiting  agreements.  The  suspension 
lai)s,s  on  July  (!tli.  1922. 

To  secure  a  just  jjcrspective .  we  nuist  contrast,  very 
briefly  indeed,  the  situation  as  it  was  a  quarter  of  a 
century  ago  with  tliat  of  today.  When  the  Agreement  was 
signed  the  Canadi.m  Pacific  was  operating  7,t00  miles  of 
track,  as  compared  witli  I  t .000  miles  at  the  present  time. 
The  subsidies  mentioned  above  were  designed  to  aid  in 
opening  up  mineral  lands  and  to  iiave  tlie  effect  of  les.s<n- 
ing  freight  rates  until  the  volume  of  traffic  slmuld  have 
increa.sed  to  a  (loint  where  such  lessened  rates  would  be 
profitable  to  th.  railway.  At  that  time  the  shipment  of 
friiif  from  West  to  Fast  liad  not  liegiin.    Nor  was  the  coal 


trade  then  much  more  than  a  liope.  The  value  of  the 
territory  to  be  opened  up,  and  the  profit  to  the  railway 
tlierefrom,  were  alike  matters  of  pure  speculation. 

The  scope  of  the  Agreement  was  ill-defined.  No  un- 
derstanding was  arrived  at  as  to  whether  it  would  or  would 
not  apply  over  all  subsequent  extensions  of  the  Canadian 
Pacific.  This  is  a  matter  yet  to  be  decided.  At  best,  the 
Agreement  was  a  slip-shod  attempt  at  freight-rate  con- 
trol. 

It  would  be  unprofitable  to  recite  the  numerous  argu- 
ments for  and  against  the  further  suspension  of  the  agree- 
ment on  July  6tli.  The  central  points  of  the  whole  situa- 
^''on  are  apparent.    They  are  these: 

^he  Canadian  Pacific  has  vast  reserves  of  physical 
assets  and  cash.  It  is  a  well-managed,  dividend-paying 
institution. 

Tlie  Government  Railways  are  in  desperate  plight.  They 
are  not  well-managed,  neither  are  they  dividend-paying. 
Yearly  and  daily  they  are  piling  up  deficits. 

The  Board  of  Railway  Commissions  has  no  legal 
authority  to  deal  with  the  Agreement. 

Western  members  of  Parliament  are  clamorous  for 
renewal  of  the  Agreement  and  for  lower  freight  ratca 
generally. 

The  Railway  Managements  claim  tliat  tlieir  earnings 
will  stand  no  reduction. 

Now,  it  does  not  seem  to  us  to  be  meeting  the  question 
fairly  at  all,  to  urge,  as  do  certain  Parliamentarians,  that 
the  Canadian  Pacific  should  be  bled  to  ease  the  situation 
temporarily.  Sueii  a  course  would  make  Canada  a  laugh- 
ing-stock. Nor  is  the  gradual  reduction  of  rates  a  remedy 
to  be  recommended;  much  less  in  any  radical  reduction. 
Tlie  problem  can  be  summed  up  in  a  few  words: — How 
can  our  freight  earnings  he  increased.^  hrom  what  source 
can  new  freiglit  be  derived  in  sufficient  \ oliinie  to  justify 
a  recession  in  rates  r 

The  solution  of  the  question  diiiiands  statesmanlike 
(jualities  in  those  whom  the  nation  charges  with  the  task 
of  solving  it.  Those  of  our  representativi's  at  Ottawa  who 
have  sufficient  ability  to  form  opinions  based  on  tlii'  e.K- 
pcrience  of  other  countries,  will  perceive  the  impossibility 
of  making  our  railways  jiay  and.  therefore,  the  imprac- 
ticability of  freight-rate  reductions,  befori'  such  time  as 
our  mineral  industries  have  so  advanced  as  to  contribute 
at  least  twice  as  much  to  the  freight  traffic  as  they  do  at 
])rcscnt.     Princi]);il  .■iiuoiig  the  niiner;ils  is  iron  ore. 

The  iriore  attention  ()ttaw;i  p.'iys  to  the  iron  ore  in- 
dustry, the  sooiK  r  will  our  r.-iil\\;iy  dcl'ieits  he  re|)l.-ieed  by 
surpluses. 


i)4 

hR.lJXS    IM)  H)MMEli(  lAI.  l:  ST  EH  I'RI  SK 

Jn  tlic  address  by  Sir  Robert  lladfield,  of  whicli  we 
print  an  abstraet  today,  this  eminent  metallurgist  and  re 
searelier  draws  attention  to  the  prej)onderanee  of  British 
names  in  lists  of  tlie  world's  eminent  seientists.  From  this 
he  eoneliides  that  the  ])re-eminenee  of  Hritisli  industrial 
aetivities  dependent  on  advanecs  in  seienee,  is  seeure,  at 
present  ;uid  for  a  long  time  to  eome. 

History,  and  particularly  reeetit  history,  shows  that  the 
British  mind  is,  above  ail  others,  capable  of  the  deep  and 
constructive  thought  that  results  in  rending  the  veil  that 
hides  Nature's  scientific  secrets.  We  shall  ever  be  i)roud 
of  the  records  of  Karaday,  Dalton,  Ramsay,  Kelvin,  and 
the  host  of  brilliant  scientists  that  our  race  has  produced. 
In  the  i)ractieal  realm  of  ferrous  uit  tallurgy,  Britons  have 
been  particularly  promiiu  iit,  and  we  may  add  Sir  Robert 
Hadfield's  name  to  a  long  list  of  such  as  Thomas  and  Gil- 
christ, Bessemer  and  Siemens. 

But  to  translate  this  innate  ability  into  terms  of  this 
world's  goods  is  a  slightly  different  matter,  and  is  a  point 
that  should  not  be  overlooked.  In  another  part  of  this 
issue  we  quote  statements  m.ulc  by  Dr.  R.  1'".  Ruttan  of 
McGill  University  to  the  Society  of  Cliemieal  Industry, 
of  which  he  is  this  year  chairman.  Dr.  Ruttan  points  out 
that,  allliough  the  scientific  br.'iin  power  characteristic  of 
the  motherland  is  not  lacking  in  Canada,  and  although  we 
have  not  neglected,  in  our  schools  and  colleges,  to  develop 
this  tendency,  still  we  have  failed  to  keep  within  our 
borders  a  large  proportion  of  the  scientists  born,  bred  and 
trained  among  us.  As  has  been  aptly  stated,  most  of  our 
exports  are  of  raw  material ;  but  here  we  have  develojx'd  an 
exj)ort  trade  in  finished  scientists.  Young  Canadian  men  of 
seienee  are  much  a))])reeiated  in  the  United  States,  where 
their  efforts  arc  (much  more  commonly  than  liere)  re- 
warded in  a  way  eonnnensurate  with  their  abilities. 

There  is  something  wrong  with  our  industrial  system. 
It  is,  apparently,  in  the  hands  of  men  who  do  not  fully 
appreciate  the  value  to  them  of  the  trained  scientist;  else 
our  j'oung  im-n  would  not  have  to  go  abroad  in  such  num- 
bers. We  are  a  young  country,  with  much  more  work  to 
accomplish  than  our  neighbor  to  the  south;  yet  we  can 
spare  to  tliem  a  large  fraction  of  the  flower  of  our  youth. 
— the  cost  of  whose  training  has.  by  the  way,  been  met 
largely  from  the  public  ))ursc.  It  is  time  we  bestirred 
ourselves  to  carefully  examine  this  anomalous  condition, 
and  to  look  for  a  remedy. 

Particularly  docs  our  ferrous  metallurgy  need  atten- 
tion. At  the  beginning  of  our  present  steel  industrv. 
American  practice  was  ado])ted  and  Americans  brought 
o\-er  to  build  and  operate  the  furnaces  and  mills.  This 
was  quite  logical  and  reasonable.  But  now  we  are  in  an- 
other generation,  and  can  afford  to  do  something  more  for 
ourselves.  The  metallurgical  practice  instituted  at  tlu- 
beginning  was  that  of  the  northern  field  of  the  I'nited 
States  using  T-ake  Sujjcrior  ore;  we  have  no  such  ore.  It 
was  developed  for  use  with  Pennsylvania  coal;  in  Centr.il 
Canada  we  have  ju>  coal.  Its  technique  is  eharai'terized 
by   Acry   Large  scale     production;    we   ha\e     no  domestic 
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market  for  such  a  production,  and  little  hope  df  a  large 
export  trade. 

Here  is  an  opportunity  for  the  application  of  Canadian 
brains.  Sir  Robert  Hadfield  says  we  have  good  brains; 
of  course  we  have.  Sir  Robert  has  applied  his  own 
abilities  to  the  building  u|)  of  a  well-founded  commercial 
enteri)ri.se  of  world-wide  re])utation.  Let  us  do  likewise 
for  ourselves,  instead  of  conducting  our  present  export  of 
finished  scientists  for  the  benefit,  not  of  ourselves,  but 
of  our  neighbors. 


HENRY  MARIOS  llOll  E 

With  the  passing  of  Henry  Marion  Howe,  the  world 
loses  a  metallurgist  of  the  front  rank,  and  the  United 
Staters  loses  a  teacher  and  writer  whose  influence  has  been 
as  wide  as  the  bounds  of  his  native  country. 

Dr.  Howe  was  born  at  Boston,  M.iss.,  in  18 18,  the  son 
of  Dr.  SauuK  I  G.  Howe  and  .fulia  Ward  Howe.  One  of 
his  earlier  ex])erienees  in  metallurgical  work  was  in  Can- 
ada. He  designed  and  built  the  |)lant  of  the  Orford 
Nickel  and  Copper  Company,  at  Capelton  and  Flustis, 
Quebec.  Latterly  Dr.  Howe  si)eeialized  in  the  metallurgy 
of  iron  and  .steel,  and  most  of  his  recent  writing  has  been 
along  that  line. 

Dr.  Howe's  outstanding  faculties  as  teacher  and  writer 
have  made  him  ))r(  -eminent  in  both  spheres.  He  was  lucid 
and  convincing  in  both.  Much  of  the  recent  advance  in 
the  new  science  of  metallography  has  been  due  to  his 
efforts.  His  sterling  character  and  his  public-spirited 
endeavours  won  for  him  many  honours  during  his  lifetime. 
His  name  has  a  jieruiatit  nt  pl.iee  on  the  roll  of  honour  of 
men  of  science. 


SrAND.tRl)  SJ'ECIEK  A T/OXS 
Though  Canada  pos.sesses  no  Bureau  of  Standards  or 
similar  department  and  uuist.  until  its  establishment,  de- 
))cnd  upon  the  kind  offices  of  her  neighbors  for  manv  of 
the  facilities  and  ))roducts  of  such  a  bureau,  still  the  work 
of  standardization  is  being  carried  on.  consistentlv  and 
thoroughly,  along  certain  lines  in  which  voluntarv  co- 
operative effort  is  the  main  pre-requisite. 

The  Canadian  f'ngineering  Standards  Association,  in- 
corporated in  1919  by  Dominion  charter,  issued  last  month 
a  second  edition  of  its  fir.st  bulletin.  Standard  Specificn- 
iiori  for  Steel  Ra/lxcai/  Bridges.  This  little  volume  of 
78  pages  is  well  worthy  of  the  distinguished  engineers  who 
sponsor  it.  and  whose  ivames  appear  on  its  first  pages.  The 
work  of  compilation  and  correlation  has  been  done  with 
extreme  thoroughness,  both  by  the  individual  members  of 
the  committees  responsible  and  in  consultation. 

To  the  initiative  of  the  Kngineering  Institute  of  Can- 
ada and  its  predecessor,  the  Canadian  Institute  of  Civil 
Kngineers.  is  due  the  credit  for  having  inaugurated  thi^ 
work  in  the  i)ublic  service.  It  is  work  such  as  this  that 
provides  the  main  warrant  for  the  incorimration.  as  public 
bodies,  of  professional  institutes  and  associations.  Self- 
seeking  uuitives  seldom  apjiear  in  charters,  and  should  .i- 
seldom  become  oj)erative  in  ))r.\ctice.    The  practice  as  well 
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as  tlie  expressed  motive  of  these  public  bodies  should  be, 
as  in  tliis  case,  in  the  public  service. 

Sucii  public-spirited  voluntary  effort  as  this  will  go  a 
long  way  in  pro\iding  economy  in  constrution  and  safety 
in  design.  But  there  is  a  point  beyond  wliich  unpaid  ser- 
\  ic  es  cannot  be  expected  to  carry  the  work.  It  is  this 
further  effort  that  must  eventually  be  provided  for  by  the 
a(l((|iiatc  appropriation  of  public  funds  and  the  estai)lis]i- 
uit  nt  of  a  suitable  bureau  or  department. 

EDITORIAL  NOTES 

On  September  21st,  22nd  and  2.'Jrd  next,  the  aTinual 
Kali  Meeting  of  the  American  Electro-chemical  Society 
will  l)e  held  in  Montreal.  As  one  of  the  principal  activities 
of  tliis  Society  is  in  the  line  of  ferrous  metallurgy,  this 
meeting  holds  special  interest  for  our  readers.  Of  part- 
icular im])ort  is  tlic  session  on  the  Production  and  Apjjlica- 
tion  of  tlie  Rarer  Metals,  in  charge  of  Dr.  Bradley  Stough- 
ton,  an  old  friend  of  Canada  and  Canadians.  An  in- 
creasingly large  proportion  of  the  rarer  metals  are  used  in 
tlie  preparation  of  ferrous  alloys.  We  in  Canada  have  a 
virtual  monopoly  of  the  production  of  several,  such  as 
nickel  and  cobalt.  There  are  great  opportunities,  still  to 
be  seized,  for  their  commercial  application  and  use,  par- 
ticular! \-  by  means  of  the  electric  current's  aid. 


It  is  announced  that  Witherbee  Sheriuan  and  Company 
are  to  build  a  new,  large-capacity  blast-furnace  at  Port 
Henry,  New  York,  to  replace  furnaces  of  older  and 
less  efficient  design.  This  can  mean  only  one  thing  — 
tliat  the  smelting  of  magnetic  concentrate  and  briquettes 
in  tliat  locality  is  at  present  profitable,  and  that  a  lucrative 
market  for  the  future  is  assured,  so  far  as  can  be  humanly 
determined  The  incident  suggests  that  we  in  Canada  are 
at  present  neglecting  opportunities  of  a  similar  sort.  At 
jiresent  only  British  Columbia's  magnetic  ore  gives  prom- 
ise of  being  used.  The  various  attemjits  to  make  profit- 
able use  of  Ontario's  magnetic  ore  have  uniformly  failed 
up  to  the  present.  Perhaps  these  attempts  have  been  less 
consistent  and  thorough  than  those  that  led  to  the  firm 
cstablislunent  of  the  iron  industry  at  Port  Henry.  We 
may  reasonably  hojjc  that  the  experimental  work  on  the 
magnetite  of  .Moore  Mountain,  Ontario,  which  is  not  yet 
eoneludfd,  will  have  a  successful  issue. 


.V  very  earnest  and  equally  vocal  United  States  Senator, 
wliose  name  (it  is  not  easy  to  believe!)  is  "Dial,"  pas- 
sionately denouiu'fs  any  and  all  liberties  taken  with 
Standard  tiuu'.  The  Senator  is  from  the  sunny  South. 
Lord  Byron  wrote  of  the  effect  of  hot  climate  on  tem- 
perament. Senator  Dial  lends  ])oint  to  Bryon's  verse.  He 
condrmns  utterly  those  who  dare  nuddle  with  tlic  measure- 
ini  nt  of  time  as  ordained  by  tile  Almigiity  ! !  Three  cheers 
for  lilt  .S<  Tiatorl  Let  no  scoffer  ari.se  and  recommend  treat- 
Mu  nt  l)\   "dialvsis"  for  the  Senatori:il  thought  |)roccsses  ! 

.Viiothcr  crusader  .•igainst  tlic  evils  of  modernity  is  that 
dear  old  biological  sport.   Mr.  W  illiams  .).   Bry.'iri.  With 


the  perseverance  of  all  the  departed  saints,  Mr.  Bryan  is 
fighting  the  growth  of  evolutionary  thought.  Indeed, 
almost  did  he  succeed  in  having  tlie  teaching  of  evolu- 
tionary principles  expunged  from  the  curricula  of  the  State 
schools  of  Kentucky.  Some  sons  of  Belial  accuse  the 
ebullient  editor  of  the  "Commonwealth"  of  playing  to  the 
gallery.    Fie!  Fie!  Mr.  Bryan  is  a  sincere  devolutionist! 


A  LADDER  VLSE  ATTACHMENT 
(Harry  Moore,  Montreal) 
For  want  of  a  better  name  the  attachment  shown  in 
the  photo  is  called  a  ladder  vise,  becau.se  it  enables 
A\ ork  to  be  tightened  to  the  side  of  a  ladder  in  a  man- 
lU'i'  similar  to  a  bench  vise. 

Often  it  is  a  difficult  operation  to  drag  out  a  par- 
ticular lengtii  of  steel  from  a  rack  running  along  the 
storeroom  wall,  especially  if  the  size  requii'ed  lies  near 


the  bottom  of  a  pile  or  is  somle  distance  from  the  floor, 
as  most  of  the  smaller  diameters  usually  are.  When 
the  whole  length  of  the  piece  is  required  there  is  no 
alternative,  of  course,  but  to  pull  it  all  out.  It  is  when 
only  a  certain  length  is  required  that  the  usefulness  of 
the  device  illustrated  is  shown,  for  bj'  its  use  the  stock 
can  be  sawed  off  without  removal  from  the  rack. 

To  make  the  vise,  a  piece  of  sheet-iron  is  cut  and  bent 
to  fit  tlie  side  of  ladder,  so  that  it  will  slide  up  and 
down,  the  ends  being  bent  inwards  but  left  short 
enough  to  clear  the  rungs.  Next  a  hole  is  drilled  or 
punched  for  a  rod  which  is  bent  at  right  angles  at  one 
and  the  iron,  after  which  the  owing  nut  is  tightened 
together  with  a  washer  rather  large  in  proportion  to 
the  nut,  forms  the  means  for  tightening  the  vise  in 
place. 

W^hen  it  is  desired  to  saw  a  lengtli  of  rod,  tlie  ladder 
is  ])laced  in  a  convenient  position  and  tlie  particular 
rod  wanted  pulled  out  from  the  rest  a  distance  a  little 
longer  than  the  length  required.  The  vise  is  then  slid 
to  position  and  the  work  in.serted  between  the  bent  rod 
and  the  iron,  after  which  the  wing  nut  is  tightened 
and  the  piece  saw^d  off  in  the  usual  manner  with  a 
liack-saw. 

Easy  to  m;ake  and  simple  to  operate,  this  attacliinent 
holds  a  rod  securely  while  being  sawed,  rapid  ad.iiist- 
iiicnt  being  effected  by  the  single  nut  tightening  the 
work  in  the  vise  and  the  vise  to  the  ladder  at  the  same 
t  iinc. 
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^llll'I'INd  SOTEH 
|}y  J.  J.  O'Connor 

Appraisers  iiave  been  busy  for  some  time  in  the  yard 
of  the  Port  Arthur  Shipbuilding  (!ompauy,  vahling 
the  assets  and  |)lant  of  the  company  pre[)aratory  to 
its  proposed  entry  into  a  merger  with  the  Playfair 
interests  of  Midland,  Ontario,  comprising  tiie  ^Midland 
Sliipyard,  iMidlaiid  Coal  Docks,  Midland  Elevator, 
Great  Lakes  Transportation  Company,  and  Glen  Trans- 
portation Company.  The  two  latter  companies  com- 
prise a  large  fleet  of  the  finest  package  freight  and 
bulk  freight  steamers  on  the  Great  Lakes.  It  is  ni- 
moured  that  tiie  Mathews  Steamship  Company  may 
also  join  in  the  merger. 

Should  this  con.solidation  of  interests  be  consum- 
mated, it  will  constitute  the  largest  industrial  merger 
since  the  formation  of  the  British  Empire  Steel  Cor- 
poration. 

The  contemplated  merger  contains  all  the  essential 
elements  to  meet  the  growing  requirements  of  Canadian 
Lake  transjjortation,  ship-yards,  ships,  coal  docks, 
and  elevator  capacity  within  itself.  The  combined 
interests  will  involve  a  capital  of  close  to  $10,000,000. 
It  is  reported  that  it  is  backed  by  four  of  the  largest 
banking  houses  in  Canada  and  the  United  States. 

The  Port  Arthur  Shipbuilding  Company  are  engaged 
on  tlie  construction  of  a  12,000-ton  lake  ship  for  the 
Mathews  Steamship  Company.  This  ship  is  of  all- 
steel  construction,  and  of  the  most  modern  type  of 
lake  carrier,  and  will  be  ready  to  go  into  commission 
in  September  next. 

The  steamer  "Midland  King'",  recently  in  collision 
while  upbound  light  for  grain,  with  the  grain-laden 
steamer  "Glenfinnan"  of  the  Great  Lakes  Transporta- 
tion Company,  about  40  miles  southeast  of  Passage 
Lsland,  on  Lake  Superior,  is  now  in  dock  for  rejiairs 
to  her  bows  and  port  bilge,  having  sustained  consid- 
erable damage  to  her  plates  and  frames,  for  a  di.stanee 
of  about  45  feet  from  the  stem  aft,  on  the  port  side. 

Kepair  work  at  this  yard  has  been  quite  extensive 
during  the  present  season.  With  the  rapidly  grow- 
ing shipping  interests  at  the  head  of  the  Lakes,  this 
class  of  work  will  continue  to  increase,  as  lake  fleets 
are  added  to. 

The  Port  Arthur  Shipbuilding  Company  enjoy  an 
enviable  reputation  for  all  classes  of  boilers  and  en- 
gines turned  out  by  them,  embracing  all  varieties. 
Their  e()uij)ment  and  facilities  for  this  class  of  ma- 
chine work  are  not  excelled  on  the  Great  Lakes. 

They  are  also  manufacturers  of  all  classes  of  paper- 
making  machinery,  and  are  at  present  engaged  on 
extensive  oi-ders  for  the  Provincial  Pajier  Company, 
and  other  Pulp  and  Paper  Companies. 

They  have  a  higldy  efficient  organization,  and 
splendidly  equipped  plant.  The  ship-building  seetioii 
is  under  the  immediate  supervision  oF  ]\Ir.  John  II. 
Smith,  and  the  paper-making  machinery  department 
is  in  charge  of  Mr.  John  W.  Brassington. 

PRODUCTION  OF  IRON  AND  STEEL 

IN  CANADA  in  RING  AI'h'IL 

The  monthly  report  on  iron  and  steel  issued  by  tlu- 
Dominion  P>ureau  of  Statistics  states  \hf :  pig  iron 
production  in  Canada  during  April  declined  9000  tons 
from  the  output  reported  in  the  i)receding  month, 
but  an  analysis  of  the  output  shows  that  5000  tons 
more  iron  was  produced  for  direct  sale  than  in  March 


<>r  rhi>>  year,  i  he  lolal  pig  iron  jjroduction  amounl)->l 
to  32,572  long  ton>s  coinprisiiig  12.141  tons  of  basic  iron 
14,952  tons  foundary  and  5,47rt  tons  of  malleable.  O: 
the  basic  iron  all  but  104  tons  was  produced  for  th' 
use  of  the  makers.  Practically  the  whole  of  the  foun 
dry  iron  on  the  other  hand  was  produced  for  sale.  Th. 
I)roduction  of  malleable  iron  was  slightly  lower  than 
in  March  and  amounted  to  5,47H  tons  all  of  which 
was  produced  for  direct  .sale. 

P"'erro-alloys,  principally  75  per  cent  ferro-fiilicon. 
declined  from  1.068  tons  in  March  to  693  tons  in  th' 
month  under  review. 

The  number  of  furnaces  in  blast  remained  un 
changed.  Two  furnaces  were  operated  throughou' 
the  month  by  the  Algoma  Steel  Company  at  Sault 
Ste  Marie  and  one  furnace  owned  by  the  Steel  Com 
pany  of  Canada  at  Hamilton  was  kept  in  blast. 

In  the  United  States  the  output  of  pig  iron  in  April 
sliowed  a  gain  of  3.395  tons  per  day  over  the  Marcli 
record  and  there  was  a  net  gain  of  seven  furnaces  in 
blast.  The  production  of  iron  in  April  was  probably 
slightly  less  because  of  the  coal  strike,  although  it 
is  stated  that  so  far  the  effect  of  the  coal  strike  has 
been  very  small. 

The  decline  in  the  production  of  steel  ingots  and 
castings  in  Canada  noted  in  the  March  report  wa-^ 
further  accentuated  during  the  month  of  April,  tlif 
total  output  declining  to  21,935  tons  as  compared  witli 
29,941  tons  in  March.  Included  in  the  April  produc- 
tion was  20,513  tons  of  steel  ingots  and  1,422  to'ns  of 
direct  steel  casting.s. 

Almost  the  entire  quantity  of  steel  ingots  was  mad  ■ 
by  the  basic  open  hearth  process  and  Avas  used  by  th- 
producing  firms  in  further  processes  of  nuinufactur. 
Of  the  direct  steel  castings  made  1,338  tons  was  produc- 
ed for  direct  sale  and  consisted  of  630  tons  elec- 
tric steel.  537  tons  basic  oi)en  hearth  and  171  tons  of 
bessemer  castings.     The  production  of  steel  ingots 
and  castings  during  April  was  the  lowest  recorded 
since  monthly  records  of  production  have  been  obtained, 
and  amounted  to  only  4  ])er  cent  of  the  avei-age  pro 
and  amounted  to  only  24  per  cent  of  the  average  pn 
output  of  steel  ingots  and  casting  in  April,  1921  alsn 
established  a  low  record  for  that  year  and  totalled 
onlv  27.000  tons. 


THE  WELDINd  OF  IRON  CASTINGS 

Mr.  G.  C  Carter,  in  a  Paper  read  before  the  Cleveland 
section  of  the  American  Welding  Society,  states  that  in 
Cleveland  there  is  one  c{)in})any  whore  welding  of  iron 
castings  in  production  work  has  been  wondtrfully  s\ s 
tematised  and  almost  perfect  results  have  been  and  ar. 
being  obtained.  This  company  is  the  Ferro  Machine  and 
Foundry  Co.,  where  hundreds  of  automobile  engine  casting- 
arc  made  each  day.  When  small  blow-holes  or  other  super 
ficial  flaws  are  noted  in  engine  block  castings,  the  casting- 
are  .sent  to  the  welding  room,  where  they  are  puslied  inti> 
a  bis  annealing  furnace  which  slowly  heats  tlieni  to  a 
bright  red  heat.  The  proiierly-heated  castings  are  then 
carried  to  welding  stations,  where  the  welders  fill  up  th< 
grooved-out  places,  using  the  usual  cast-iron  filler  rod- 
and  fluxes.  The  welded  castings  are  then  carried  to  a 
sand  pile,  where  they  are  buried  until  they  have  cooled 
slowly,  after  which  tliey  are  sent  along  in  the  regular  lin< 
of  production. 

Incidentally  it  may  be  noted  that  through  use  of  a  fur 
nace  which  is  heated  by  oil  or  gas  there  is  a  large  saviuii 
in  oxygen,  acetylene  and  welding  time,  which  more  than 
offsets  the  initial  prejiaration  costs  so  ncces.sary  for  quality. 
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The  Enterprise  of  Crane,  Limited 

An  Account  of  This  World-Known  Concern's  Opera- 
tions In  The  Dominion 


'I'lif  iiuijortaiuf  of  (Canada  as  a  market  lor  Power  plant 
l',(jiiij)iiient  and  Plumbing  and  Heating  jNIaterial  was  the 
reason  for  tlie  ineorporating  of  Crane  Limited  under  Do- 
minion Letters  Patent  in  P'ebruary  1918. 

To  successfully  and  economically  serve  this  market,  it 
was  deemed  necessary  to  build  a  factory  in  Canada  for  tlie 
manufacture  of  valves,  fittings,  pipe  equipment,  etc.,  and 
after  careful  consideration,  ISIontreal  was  chosen  as  the 
location  for  sucli  factory,  and  an  eight  acre  site  was  ac- 
(juired  at  the  corner  of  St.  Patrick  and  Pitt  streets  on 
tlie  south  bank  of  the  Lacliine  canal.  This  property  was 
particularly  suitable,  being  served  by  two  railroads:  the 
C.  P.  R.,  and  the  G.  T.  R. 

In  September  1918  work  on  the  factory  buildings  was 
started,  and  the  main  buildings  completed  in  July  1919; 
otlier  parts  of  the  plant  being  ready  for  occupation  by 
.July  1921.     Tliey  comprise  a  main  building  of  three  stories 


! 


and  basement,  a  one  story  pipe  shop,  a  one  story  pipe  stor- 
age, a  one  story  and  basement  building  for  core  rooms, 
core  ovens,  annealing  o^■ens  and  galvanizing  kettles,  a  two 
story  garage  and  stai)les.  and  two  large  warehouses  for 
stock. 

Tlic  main  buildings,  pipe  shop,  garage  and  stables  are  of 
reinforced  concrete  construction  faced  with  brick;  the 
pi|)c  storage  of  brick. 

On  the  to|)  floor  of  the  m;iin  i)uilding  are  the  brass 
foundry,  the  cast  iron  foundry,  the  malleable  iron  foundry, 
■ind  the  brass  cleaning  and  finishing  di\ision. 

On  the  first  floor  are  the  mill  room,  the  ta))ping  and 
iron  finisliing  division,  the  tool  room,  the  pattern  shop, 
and  th<-  plumbing  and  brass  stock  room. 

On  tlie  ground  floor  arc  the  finished  stock  room,  the 
shipping  and  n-criving  division,  the  order  department,  anfl 


the  general  office.  In  the  basement  are  the  stocks  of  raw 
materials,  the  boiler  room  containing  high  pressure  boiler 
used  for  testing,  built  and  equipped  for  350  pounds  per 
square  inch  steam  working  pressure,  the  heating  boilers, 
pmnps,  air  compressors,  and  the  main  switchboard. 

Electrical  jjower  is  supplied  to  the  building  at  11,000 
volts  by  a  local  Power  Company,  ana  i»  stepped  down  to  the 
required  voltage. 

Large  machines  are  direct-motor  drive,  the  smaller  mach- 
ines being  driven  from  overhead  shafting. 

The  heating  system  is  one  of  the  most  economical  known: 
the  heating  boilers  carry  15  pounds  pressure,  steam  be- 
ing reduced  to  3  pounds  in  the  heating  mains ;  all  radia- 
tors and  pipe  coils  are  trapped  with  Hoffman  return  line 
traps,  and  all  condensation  is  returned  direct  to  the  boilers 
under  pressure  by  Cranetilt  direct  return  steam  traps. 


The  Sanitary  equipment  is  complete  and  of  latest  de- 
sign. Locker  rooms  and  shower  baths  are  provided  for  the 
employees.  Shops  and  foundries  are  equipped  with  the 
most  perfected  safety  appliances,  which,  combined  with  an 
efficient  first  aid  department,  keep  accidents  and  their 
consequences  down  to  a  negligible  factor.  Plenty  of  win- 
dows and  ventilators  make  the  shops  and  all  rooms  light 
and  airy,  working  conditions  being  the  most  hygienic  ob- 
tainable throughout. 

The  Pipe  shop  adjoining  the  main  building  on  the  west 
is  completely  equipped  with  every  facility  for  cutting, 
threading,  bending,  flanging,  welding,  and  fabricating  all 
sizes  of  pipe  up  to  and  including  18  inch. 

In  one  of  the  warehouses  are  carried  the  stocks  of  boilers 
and  radiators,  enameled  ware,  porcelain  ware,  range  boilers, 
soil  pipe  and  soil  pipe  fittings;  in  the  other,  large  iron 
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body  valvrs,  ste.iin  .iiid  oil  .sn|)arators,  Cranctilt  steam 
traps,  and  siir))ltis  storks  of  pipe  fittings. 

Crane  Limited  now  liave  a  eliain  of  offices,  warehouses 
and  Itr/incli  houses  reaching  from  coast  to  coast,  loc.-itcd  in 
tile  following  cities:  Halifax,  St.  John,  Quebec,  Sherbrooke, 
Montreal,  Ottawa,  Toronto,  Hamilton,  I-ondon,  Winnipeg, 
Regina,  Edmonton,  Calgary,  Vancouver  and  Victoria. 

Full  stocks  of  Steam,  Plumbing  and  Heating  goods  are 


Chester,    (England),    Cardiff,    (Wales),    and  Glasgow. 
(Scotland);  and  a  factory  at  Ipswich,  England.     An  of 
fice  and  distributor  is  maintained   in  Sydney,   N.S.  W. 
Through  these  arteries,  Crane  products  are  di.stributcd  to 
all  parts  of  the  British  Empire. 

With  a  view  to  following  the  Company's  policy  of  gi\ 
ing   the   best   service    possible,   Crane    Limited  '  rec»  ntl  v 
l)urehased  j)roperty  in  the  heart  of  Montreal,  on  Phillips 


Welded  Pipe  Headers  Made  in  Crane.  Ltd.,  Shops. 


carried  at  Halifax,  Montreal,  Ottawa,  Toronto,  Hamilton, 
London,  Winnipeg,  Regina,  Calgary  and  Vancouver. 

Early  in  1919  Crane  Limited  entered  into  the  foreign 
field  through  their  acquisition  of  the  business  of  E.  Ben- 
nett and  Son  Limited,  London.  England,  which  company 
is  now  Crane-Bennett  Limited.  Through  this  connection, 
offices  have  been  opened  in  Birmingham,  Leeds  and  Man- 


Place,  extending  through  to  Union  avenue,  where  a  five 
story  and  basement  building  is  now  being  erected,  which 
will  contain  the  General  office.  Steam  and  Plumbing  Show 
rooms,  and  City  stores.  On  completion,  .\ugust  this  vear. 
the  entire  building  will  be  occupied  by  Crane  Limited  ex- 
clusively. 

Everything  possible  in  social  work  is  done  by  Cranf 
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Cranetilt  Steam  Traps  Draining  Vacuum  Pans  in  Sugar  Factory. 


Limited  toward  the  welfare  of  their  employees.  Free  in- 
surance is  provided  for  every  employee.  Annual  picnic 
witli  full  pay.  Frequent  dances,  and  occasional  dinners. 
Athletics  are  also  greatly  encouraged:  the  company  provide 
tennis  courts  where  tournaments  involving  nearly  100  en- 
trants are  conducted,  covering  a  period  of  several  months' 
elimination,  single,  double,  and  handicap  competition  being 
played  off  for  cups  and  other  prizes. 

Bowling  also  arouses  keen  interest  among  Crane  Limited 
eini)ioyees,  tliey  partaking  in  tlirre  different  leagues:  In- 
ter-departmental. Montreal  Industrial,  and  the  Crane  Club 
league  comprising  32  bowling  teams  from  as  many  Crane 
offices  all  over  America.  The  Canadian  branch  of  Crane 
Limited,  ^\'innipeg,  was  successful  in  winning  this  league's 
championship  last  year. 

Baseball  also  proves  very  popular  at  luncli  tiinr  .ind 
on  Saturday  afternoon,  and  a  comi)lete  equipment  is  fur- 
nished the  team  by  the  Coihpany.  The  national  game  of 
hockey  is,  of  course,  the  most  fascinating  s))ort  indulged  in 
by  Crane  Limited  employees,  tiie  whole  force  following 
their  team  through  e\ery  game  of  the  Montreal  Manu- 
facturi  rs'  Hockey  League  last  Winter;  no  doubt  this  loyal 


support  was  a  factor  in  the  Crane  Limited  team  winning 
the  league's  championship. 

The  Crane  Limited  Entertainment  and  Athletic  Club 
arranges  periodical  "Gym"  nights  at  a  Y.  M.  C.  A.  branch; 
these  are  for  the  benefit  of  the  employees'  families,  com- 
petitions being  arranged  for  all  members,  ladies,  men, 
and  kiddies. 

In  the  Fall  of  the  year,  an  out-door  athletic  meet  is 
conducted  in  concert  with  some  of  the  other  industrial 
plants,  the  entrants  totalling  well  over  100;  the  usual  events 
are  held:  100  yard  dash,  high  jump,  the  various  relays, 
the  football  kick,  etc. ;  this  has  had  great  vogue. 

An  educational  programme  wihch  is  very  popular  among 
employees  is  gone  through  every  year  during  the  Fall  and 
\\'inler  season.  This  consists  in  a  series  of  lectures  on  dif- 
ferent subjects  relating  to  the  Company's  various  lines. 
Questions  are  called  for  and  answered  in  full,  a  paper  being 
sometimes  prcjiared  on  certain  technical  points  by  some 
of  the  department  lieads  or  specialty  men. 

Crane  I>imited  employ  normally  1000  people  at  their 
factories,  •  offices  and  warehouses. 


SecrPtary  of  ( 'oMuueice  H.  ('.  Iloovci-  called  a  coii- 
ferencp  of  1,7)00  bituminous  coal-mine  operators,  in 
Wasliington  on  May  31.st.  The  operators  ha.ve  been  re- 
quested to  put  into  effect  a  plau  tor  the  prevention  nf 
profiteering  dui-ing  the  continuance  of  the  strike.  The 
plan  is  based  upon  tin*  establishment  of  district  com- 
mittees to  allocate  all  ordei's.  Already  fifty  of  the 
largest  operators  liave  given  their  approval  and  support. 
This  is  tantamount  to  fixing  the  price  of  bituniinunus 
I'oal  at  the  mine  at  between  $2  and 


In  n'ply  In  statements  made  at  tlic  White  House  by 


steel  operators,  to  llie  effect  thai  there  are  practical 
difficulties  in  abolishing  the  12-hour  day.  and  that 
foreign  workers  objected  to  the  eight-hour  day  because 
it  lessens  their  wages  during  a  slump,  Mr.  Samuel  Goni- 
pers.  Pi'esident  of  the  American  Federation  of  Labour, 
a.sserted  tluit  "the  excuse  that  foreign-born  workmen 
oppose  the  eight-hour  day  because  it  reduces  their  earn- 
ings is  not  alibi  for  the  steel  industry.  It  is  unfounded,  but 
even  if  true,  it  would  be  additional  condemnation  of  the 
practices  in  that  industry.  The  production  of  steel  can 
and  must  be  i)lacpd  upon  a  basis  wliere  it  affoi'ds  aji 
American  standard  of  living  with  an  American  work- 
day of  eight  hours." 
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The  Work  and  Position  of  the  Metallurgical  Chemist 

(Al).stract  ol  an  Address  delivered  by  Sir  Kohert  A. 
Iladt'ield,  before  the  Sliefficld  .Association  of  Mi  talliirfjists 
and  Metal] ur^ieal  Clieniists.) 


(  Kditor's  Note.  Last  year  a  de])iitation  representing 
tile  J'",nfi;ineering  Soficti<'s  of  the  United  States  proceeded 
to  England  for  the  purpose  of  presenting  to  Sir  Robert 
Had  field,  at  a  meeting  of  the  Britisli  Institution  of  Civil 
I'.ngineers,  the  John  Frit::  Medal,  in  recognition  of  his  in- 
\ahial)le  contributions  to  the  science  of  metallurgy.  On 
this  occasion  Sir  Robert  res])onded  with  an  address  in 
which  111'  expressid  his  high  a})preeiation  of  the  honour 
conferred  on  him  "as  well  as  of  the  manifold  kindnesses  ex- 
tended to  him  on  many  occasions  in  the  United  States, 
from  his  first  visit  in  1882  down  to  the  present  time," 
Sir  Robert's  address  was  published  in  ])amphlet  form  and, 
later,  embodied  in  tlu^  more  extended  i)a))er  of  which  the 
following  is  a  summary.] 

In  his  opening  remarks  Sir  Robert  touched  on  the  vital 
help  given  to  the  Allies  by  the  United  States,  referred  to 
the  ])art  played  by  Great  Britain,  and  alluded  to  the 
history  of  Sheffield  and  the  industries  there  centred. 

This  summary,  however,  will  be  more  readily  followed 
by  the  reader  if  we  interpose  a  few  remarks  about  the 
donor  of  the  John  Fritz  Medal.  .John  I""ritz  was  born  in 
Londonderry,  Pa.,  in  the  year  1822.  His  achievements  in 
the  realm  of  metallurgical  engineering  were  remarkable. 
He  was  one  of  the  creators  of  the  Bethlehem  Steel  Works, 
and  was  the  originator  of  the  famous  100-ton  steam  ham- 
mer, the  first  of  modern  mechanical  titans.  On  .Mr. 
l'"ritz's  eightieth  birthday,  in  1902,  four  United  vStat<-s 
engineering  .societies,  namely,  the  Society  of  Civil  Engin- 
eers, the  Society  of  Mechanical  Engineers,  the  Institut*; 
of  Mining  and  Metallurgical  Engineers,  and  the  Institute 
of  Electrical  Engineers,  subscribed  conjointly  to  a  fund 
to  establish  the  John  Fritz  Medal  Foundation,  to  commem- 
orate for  all  time  his  life  and  works.  The  medal  is  con- 
ferred, irrespective  of  nationality  or  sex,  on  ))ersons  who 
\\:i\v  heli)cd  to  advance  the  science  of  metallurgy.  Mr. 
Eritz  himself  was  the  first  recipient  (1902),  and  the  next, 
Lord  Kelvin.  The  names  of  Mr.  George  Wcstinghouse, 
Dr.  .Alexander  Graham  Bell,  Mr.  Edison.  Dr.  James 
Douglas,  and  Mr.  Orville  Wright  are  included  in  the  list 
of  those  similarly  honoured.  The  honour  was  extended  to 
Sir  Robert  Iladfield  jjrineipally  because'  he  is  the  origin- 
ator of  manganse-steel  alloys. 

*     *  * 

One  of  the  most  illuminating  points  brought  out  by  Sir 
Robert  was  the  fact  that  the  British  ^linistrv  of  Muni- 
tions si)ent  (1915-1919)  the  sum  of  f  1 .858,000.000  on 
munitions  and  materials.  Taking  the  average  price  of  ])ig- 
iron  before  the  war  at  £.$  per  ton,  this  sum  represents  the 
purchase  price  of  more  than  six  hundred  million  tons.  It 
would  take  the  blast-furnaces  of  the  world  about  twelve 
years  to  produce  this  quantity  ! 

The  Chemist 

Adverting  to  the  work  of  the  metallurgical  chemist,  Sir 
Robert  has  this  to  say: — "The  chemist's  work  is  arduous; 
in  making  his  analyses  he  is  often  performing  numberless 
operations,  all  of  them  requiring  great  care,  as  the  slightest 
failure  in  any  one  will  completely  vitiate  the  final  result. 
There  can  be  no  'cooking'  of  figures;  accuracy  must  reign 
supreme.  During  my  life  I  suppose  that  hundreds  of 
thousands  of  analytical  results  have  come  before  me  and  I 
am  delighted  to  say  that  I  never  remember  a  dishonest 
one  being  presented." 


A  tabular  list  of  the  names  of  the  leaders  of  chemical 
thought  is  grouped  into  15  classes,  viz: — latro-cheniistry 
(Roger  Bacon,  Paracelsus,  Agricola,  Glauber  and  Von 
Helmont)  ;  The  B<;ginnings  of  Modern  Chemistry  (Robert 
Boyle  and  others);  The  Phlogistrians  (Cavendish.  Priest- 
ley, Seheele,  Reaumur,  and  others)  ;  The  Antiphlogistic 
Revolution  (Lavoisier,  Bertliotlet  and  others);  Ebetricity 
in  the  Service  of  Chemistry  (Franklin,  Davy.  Farraday 
and  others)  ;  Laws  of  Combination  and  the  Atomic  Theory 
(Prou.st,  Dalton,  Gay-Lussac,  Berzelius  and  Thenard) ; 
Molecules  and  Stom  Defined  (Avogadro  and  others); 
E,arly  Attempts  at  Classification  (Liebig.  Bemsen.  Play- 
fair,  Roscoe  and  others)  ;  Theories  of  Chemical  Action 
and  Constitution  of  Molecules  (Williamson  and  Frank- 
land)  ;  Classification  and  Nature  of  Elements  (Crookes. 
Mendeleeff,  Ramsay);  Physical  Chemistry  (Rumford, 
Tyndall,  Maxwell,  Kelvin,  Rayleigh,  Arrthenius,  Thomson 
J.  J.,  Ostwald,  Walker.  Remsen,  and  others)  ;  Stereo- 
Chemistry  (Van  T'Hoff  and  others)  Chemistry  of  the 
Radio-.\etive  Elements  ( B('C(]uerel,  Curie.  Rutherford  and 
others);  Organic  C'hemistry  (Pasteur,  Thorpe  and  others); 
Modern  Chemistry  (Thorpe,  Dean,  .Armstrong  and 
others). 

W^e  have  considerably  abridged  Sir  Robert's  list  of 
names.  As  it  stands,  it  comprises  52  British.  1  1  American. 
15  French.  12  German.  5  Swedish,  \  Dutch.  2  Italian.  I 
Swiss  and  1    Russian  names. 

In  a  corresponding  list  of  metallurgical  chemists,  chiefly 
modern,  77  British  names  are  given.  .39  American,  22 
German  and  Austrian,  and  25  French.  Both  lists  are 
instructive  and  suggestive  to  the  student. 

Referring  to  British  pioneers  in  the  field  of  chemistry. 
Sir  Robert  says:  "No  other  nationality  can  out  do  such  a 
list,  and  certainly  not  Germany ...  S|)eaking  of  the  Ger- 
man nation,  I  have  never  felt  alarmed  about  their  compe- 
tition, whether  mental  or  physical.  It  is  true  their  in- 
dustry and  application  cover  a  multitude  of  their  sins,  but 
I  see  no  reason  to  think  that  they  are  superior  men ;  quite 
the  contrary. 

"The  early  history  of  chemistry,  in  fact  the  recent  past 
too.  abound  in  names  of  English  rather  than  Teutonic  in- 
vestigators...  In  the  past  the  German  })layed  his  cards 
so  well  that  he  earned  a  rej)utation  which  he  really  did 
not  deserve...  He  capitalized  on  this  reputation ...  imtil 
it  required  a  great  war  to  disillusion  the  rest  of  the  world. 

Sir  Ttohert   Had  field's  Research  Work 

Sir  Robert  Hadfield's  research  work  has  extended  i)ver 
•39  years.  The  results  arc  embodied  in  l.U)  papers  read 
before  scientific  societies  and  in  numerous  published 
articles.  The  most  notable  }»art  of  his  labours  has  been 
the  assistance  he  has  constantly  given  to  unnumbered 
fellow-workers,  jiarticularly  in  researches  having  to  do 
with  iron  and  steel  alloys.  Throughout  this  period  he  has 
maintained  active  co-operation  with  no  less  than  250  fel- 
low-investigators in  Europe.  America  and  Asia.  His  work 
is  doubly  valuable  because  of  the  constant  inspiration  and 
help  that  he  has  vouchsafed  to  others.  Here  wc  may  well 
quote  the  late  Professor  Floris  O.smond.  the  eminent 
French  metallurgist: — "The  series  of  the  Hadfield  allovs 
had  been  pre])ared  with  a  degree  of  technical  skill  which 
upset  many  falsely  conceived  ideas,  resulting  from  im- 
perfect preparation  or  from  faulty  manipulation.  Had- 
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field's  iiKtliod  was  a  truly  scientific  one,  b}-  means  of 
wliieli  all  the  indei)eiuleiit  variables  wliieli  eould  be  dis- 
posed of  were  eliminated.  With  the  materials  for  inves- 
tisiation  thus  prepared,.  .  .the  results  obtained  were  at 
onee  elear.  eoherent  and  definite.  Moreover,  Hadfield 
had  not  only  made  the  best  personal  use  of  his  wealth  of 
material,  but  with  never-failing  generosity.  .  -he  had 
placed  it  at  the  disposal  of  those  inventors  who  were 
desirous.  .  .of  using  it  for  their  own  reseaches."  Professor 
Osmond,  continuing,  remarks  upon  the  conditions  pro- 
ducing three  essential  types  of  iron;  the  first,  soft  iron; 
tiie  second,  hard  quenched  steel  and  its  kindred  alloys, 
and  the  third,  non-magnetic,  malleable  steels  which  are 
verv  difficult  to  work  by  forging.  "The  first  two  had 
been  familiar  since  the  dawn  of  history;  the  third  was  due 
to  the  discoveries  of  Hadfield.  Considered  from  this 
})oint  of  view,  the  discovery  of  manganese  steel  was  not, 
therefore,  a  discovery  only  of  a  new  alloy,  curious  and 
vet  useful,  but  it  ranked  as  a  discovery  equal  in  importance 
to  that  of  the.  .  .hardening  of  steel  by  quenching."  In  the 
discoverer's  own  words:  "It  was  the  first  voyage  of  the 
slii})  of  modern  metallurgy  into  the  then  practically  un- 
known sea  of  ferrous  alloys." 

Hadfield  not  only  developed  the  metallurgy  of  man- 
ganese steel,  but  he  followed  this  with  fruitful  researches 
in  alloying  steel  with  silicon,  nickel,  chromiuiu,  aluminium 
and  other  elements.  His  e.Ktraordinary  success  is  to  be 
.ittriliuted  in  great  ])art  to  the  mosc  careful  preparation 
of  all  materials  to  be  tested,  and  to  the  willing  assistants 
that  worked  under  his  direction  from  the  year  1882  onward. 

When  his  investigations  were  begun,  verv  little  was 
known  of  alloy  steels,  Mushet's  self-hardening  tool  steel 
being  the  chief  special  steel  in  use. 

Manganese  Steel 

In  the  year  1888,  Hadfield  read  a  paper  before  the  In- 
stitution of  Civil  Engineers,  giving  an  account  of  his  dis- 
coverv  of  the  method  of  producing  manganese  steel  and  of 
the  allov's  properties.  The  first  specimens  had  been 
shown  in  September.  1882.  The  introduction  of  the' alloy 
industrially  was  beset  with  difficulties.  More  encourage- 
ment was  met  in  the  United  States  than  on  the  other  side 
of  the  Atlantic.  But  i)rejudiee  and  technical  troubles 
lia\e  been  overcome. 

The  immense  im])()rtance  of  this  alloy  during  the  war 
is  well  illustrated  l)y  Sir  Robert.  Tens  of  thousands  of 
lives  were  saved  and  severe  head  wounds  prevented  by 
the  use  of  manganese  steel  "tin  hats".  Strange  to  say, 
this  alloy  was  used  only  by  the  Briti.sh,  whose  helmets 
were  immensely  su])erior  to  those  worn  by  the  French  and 
German  troo])s.  To  produce  the  British  helmets,  large 
ingots  had  to  be  refhiced  to  sheets  of  only  0.0;36-inch  thick- 
ness. Mr.  .1.  Brodie.  in  conjunction  with  Messrs.  Thomas 
Firth  and  Sons,  Sheffield,  have  the  credit  of  introducing 
manganese  steel  for  this  purpose.  Shrapnel  bullets,  at  as 
low  a  velocity  as  ;350  feet  per  second,  would  easily  per- 
forate the  French  helmet.  The  German  helmet,  though 
heavier  and  thicker,  was  similarly  susceptible  to  shra])nel. 
The  British  lielmet  resisted  shra])nel  bullets  up  to  velo- 
lities  of  between  7^0  and  900  feet  per  second. 

Sir  Robert  informs  us  that  during  the  very  week  in 
which  tlie  Armistice  was  signed,  the  French  Government 
>ent  a  special  Conmiission  to  London  to  interview  him  on 
the  prncticability  of  supplying  the  French  army  with  large 
luiinhers  of  manganese  steel  helmets.  Amongst  number 
less  other  s|)ecial  .-ipplieations  of  the  alloy,  its  non-magne- 
tie  <|u.ilitv  made  it  wonderfullv  useful  in  the  eonstriietion 
of  marine  mines.  The  absence  of  magnetism  rendered  dt 
teetion  by  the  enemy  more  difficult. 


Laze  II ijslere.sis  Steel 

Low  hysteresis  steel  is  an  alloy  of  iron  and  silicon.  Had- 
field announced  his  discovery  of  this  new  combination  in  a 
l)aper  read  before  the  Iron  and  Steel  Institute  in  1889. 
The  heat  treatment  of  the  alloy  was  also  evolved  by  Sir 
Robert.  Under  low  magnetizing  forces,  this  steel  is  even 
more  magnetic  than  iron  itself,  and  largely  reduces  the 
waste  of  energy  previously  met  with  from  hysterisis  and 
eddy  current.  It  is  now  universally  used  in  the  construc- 
tion of  transformers  and  other  electrical  apparatus. 

From  authoritative  data.  Sir  Robert  has  estimated,  ap- 
pro.ximately  but  conservatively,  the  annual  saving  to  the 
world  that  has  resulted  from  this  discovery.  The  saving 
in  coal  is  about  five  million  tons  per  year,  or  at  least 
£7,000,000  for  this  item  alone.  The  saving  in  the  smaller 
quantity  of  copper  required  in  the  new  types  of  trans- 
former is  great,  but  is  not  calculable.  Neither  is  the 
saving  of  space  calculable.  Moreover,  low  hysteresis  steel 
does  not  age, — in  fact  it  improves  with  service.  With  the 
old  transformer  materials,  energy  losses  were  appalling. 
Sir  Robert  mentions  one  ease  where  a  battery  of  trans- 
formers showed  a  loss  of  20  per  cent,  after  a  year  of  ser- 
vice; that  is,  nearly  one-fifth  of  the  coal  employed  to 
generate  energy  was  being  thus  wasted. 

The  head  of  the  research  laboratories  of  the  Westing- 
house  Electric  Company  estimates  the  total  saving  brought 
about  by  Sir  Robert's  discovery,  up  to  the  present,  at  not 
less  than  $340,000,000,  or  "nearly  enough  to  build  the 
Panama  Canal." 

*  *  * 

Sir  Robert's  address  is  replete  with  interesting  referen- 
ces and  allusions  of  the  most  varied  character.  He  alludes, 
at  some  length,  to  the  history  and  work  of  the  Royal  Socie- 
ty, which  was  granted  its  charter  of  incorporation  in  the 
year  1662,  and  of  which  King  Charles  II  was  a  distinguish- 
ed and  enthusiastic  patron.  The  Society's  membership 
has  embraced,  for  two  and  a  half  centuries,  the  flower  of 
British  scientists — Isaac  Newton,  Count  Rumford,  James 
Watt,  Benjamin  Franklin,  Stephenson,  Huxley,  Tyndall, 
and  a  host  of  other  leaders.  It  may  be  noted  that  in  1753 
Benjamin  Franklin  was  awarded  the  Copley  IMedal,  the 
highest  honour  in  the  bestowal  of  the  Royal  Society.  Three 
years  afterwards  he  was  elected  a  Fellow.  His  name  was 
entered  as  a  member  along  with  a  record  of  a  Council  re- 
solution that  he  was  not  to  be  required  to  pay  an  entrance 
fee. 

*  *  * 

In  his  concluding  remarks.  Sir  Robert  quotes  a  I>atin 
sentence  written  by  Oliver  Cromwell  in  a  prayer  book.  It 
reads: — "Qm'  cessat  esse  melior  cessat  esse  bonus."  Freelv 
translated,  this  may  be  rendered: — "He  wlio  ceases  to  aim 
at  better  things  will  cease  to  do  good  things." 


ELECTRO-DEPOSITION  OF  IRON 

111  view  of  the  extended  use  of  electro-deposited  iron 
for  many  industrial  ])nrposes,  tlie  Depaiinient  of  Scien- 
tific and  Indu.strial  Research  (Great  Britain)  has  con- 
sidered it  advisable  to  issue  a  bulletin  (No.  6)  "which 
embodies  llie  results  of  research  carried  out  by  ^Ir.  "W". 
E.  Hughes,  with  the  assistance  of  grants  made  by  the  De- 
partment. The  contents  of  tlie  report  are  arranged 
imder  the  following  headings  among  other: — (1)  In- 
I  loduction.  (2)  General  note  on  tlie  description  of  the 
deposits:  (a)  On  the  effect  of  temperature;  (b)  cur- 
rent density;  (c)  mechanical  movoment.  (3)  Introduc- 
tion to  tlieoretical  pari.  (4)  Tlie  cry.stallisat  ion  of  subs- 
taiu'cs  in  general.  ('))  A]i))lication  to  electro-deposited 
Mielal.   (C^^  "Workshop  application.   (7)  Bibliography. 


lOJ  IRON    AND    STEEL    OF    CANADA  .Jmu; 

British  Iron  and  Steel  and  World  Trade 

(Abstract  ol  r  read.  Ai)ril  21st,  In  H.  ( Olc  Estcj), 

before  the  Stal't'ordsliire  Iron  and  Steel  Institute.) 


The  next  two  or  lliree  years  will  nndoiilitedl y  determine 
whether  British  ))roduet;on  and  ex])ort  trade  in  iron  and 
steel  is  goinf^  to  refrain  its  former  i)re cminc^nee  or  sink 
to  a  subordinate  position.  .At  tremendous  cost  to  itself,  th" 
industry  is  .settinjf  its  house  in  order,  atid  is  now  in  a  ])osi- 
tion  to  hold  its  own  in  the  world. 

Since  England  is  Ameriea's  greatest  single  eustomer,  the 
United  States  would  cordially  welcome  the  complete  reha- 
bilitation of  British  iron  and  steel  manufacture.  In  what 
follows,  an  effort  will  be  made  to  portray  the  British 
situation  in  comparison  with  that  of  other  countries.  The 
writer  feels  that  the  ])osition  of  the  British  iron  and  steel 
industry  is  not  by  any  means  as  desperate;  a.s  has  from 
time  to  time  been  made  out. 

Prod  action 

Iti  (ireat  Britain  produced  2,()11,K)()  tons  of  i)ig 

iron,  compared  with  8,0;il',700  tons  in  1})20  and  10,2f50,0O() 
tons  in  1!)13,  this  last  being  a  year  of  maximum  output. 
The  coal  .strike  and  bad  trade  account  for  these  figures.  It 
is  well  to  note  that  pig  iron  ;)roduction  in  the  United 
States  fell  from  ;}(),»25,!)87  tons  in  1!)2()  to  I  ().()88,I  2(i  tons 
in  1921. 

The  1!)21  production  of  steel  ingots  and  castings  in 
Great  Britain  last  year  was  ;},62r),800  tons;  that  of  1920. 
9,0()7,;U)0  tons.  A  similar  decrease  was  noted  in  the 
United  States.  l^vcn  in  abnormally  stimulated  Oermany, 
the  output  was  only  (iO  ))er  cent,  of  capacity. 

But  production  statistics,  even  those  of  the  most  recent 
date,  form  merely  a  jumping-off  place  for  any  discussion. 
It  is  the  statistics  of  the  future,  and  not  those  of  the  past, 
that  are  of  primary  iterest  to  business  men. 

U  ages  and  Output  per  Worker 

Except  for  the  United  States  and  (ireat  Britain,  tliere 
seem  to  be  no  reliable  wage  statistics  available.  The  aver- 
age weekly  wage  of  iron  and  steel  workers  in  th(;  United 
States  has  been  reduced  from  £9- is.-fid. ;  .January  1921,  to 
^l--8s.-0d.  This  is  still  considerably  higher  than  that  paid 
in  Great  Britain,  where  the  reduction  has  been  from  £  1- 
lf>s.-8d.  to  -£3- Is. -fid.  At  present,  British  wages  in  general 
seem  to  be  25  f)er  cent,  under  those  paid  in  American  steel 
works. 

The  oidy  reason  why  United  States  iron  and  steel  works 
can  compete  in  such  markets  as  South  America  with  the 
output  of  British  works  is  on  account  of  the  larger  output 
per  mail  obtained  in  the  newer  country.  Here  wc  touch 
upon  one  of  the  ])roblems  that  the  British  iron  and  steel 
industry  has  still  to  solve. 

The  average  production  of  the  United  States  Steel  Cor- 
poration in  1921,  was  57  tons  of  steel  ingots  per  man; 
in  1920,  72  tons;  in  1917,  76  tons.  The  corresponding 
figure  for  workers  in  Great  Britain  was  16  tons.  Whilst 
there  are  perha))s  half-a-dozen  plants  in  Great  Britain  aj)- 
proaehing  the  higher  output  per  man.  yet  there  appears  to 
be  an  excess  of  antiquated  plants.  Bringing  these  up  to 
the  level  of  new  works  w-ill  involve  large  expenditure  and 
much  serajjping  of  existing  equijjment.  and  is  therefore  a 
problem  that  can  only  be  solved  over  a  period  of  years. 

The  average  output  per  man  in  Germany  is  about  60 
tons,  or  some  11  per  cent,  less  than  the  American  standard 
although  considerably  above  the  British  standard.  .\nv 
menace  that  may  emanate  from  Germany  will  be  found  to 
lie  in  this  field  of  labour  efficiency  rather  than  in  any 


.■•(hantage  (/ermany  may  jiossess  fr<'ni  a  I'  lnporary  disl«)ea 
ton  of  the  rate  of  exchange.  Wages  expressed  in  marks 
have  more  than  doubled  during  the  past  six  months,  and 
th(;  end  of  this  inflation  is  not  yet  in  sight.  The  ability  of 
German  iron  and  steel  Tnakers  to  get  out  more  tons  per 
man  than  in  British  works  is  a  far  more  serious  matter, 
in  tin;  writer's  estimation,  than  the  exchange  s-tuation. 

TjOWct  H'af/r.s  in  France  and  lirlfjinin 

.\t  the  ])resent  time  a  cornni'm  workman  in  the  I.orraine 
or  Luxembourg  steel  ])Iants  earns  al)out  £2  per  w  ek.  as 
contrasted  with  £.'.i-\  o.-inl.  in  Great  Britain;  but  there  ar' 
com])ensating  cost-factors  everywhere  on  t!ie  Continent 
which  to  a  large  measure  vitiate  the  advantage  shown  in 
tlu;  wage  rates  alone.  .So  far  as  wages  are  concerned. 
Great  Britain  has  an  advantage  comjjared  with  her  great 
American  eom))etitor.  and  a  disadxantage  with  reference  to 
her  Continental  tieighbours. 

But  (ireat  Britain  has  an  advantage  over  Belgium. 
P'rance  and  Luxembourg  in  the  lower  jirice  of  coke,  and  in 
the  near  future  the  best  (ierman  coke  will  probably  be 
about  the  same  price  as  British  coke.  The  latter  is  also 
about  ls.-6d.  lower  in  i)rice  than  United  .States  coke. 

Iron  Ore 

The  advisability  of  using  only  a  ])ortion  of  native  ores 
in  any  European  furnace,  and  using  ore  higher  in  iron 
to  raise  the  furnace  burden,  probably  offsets  the  higher 
j)rices  paid  for  imported  ore  in  Great  Britain.  American 
ore  delivered  to  lower  Lake  ])orts  is  today  about  28s.  per 
ton.  As  far  as  both  ore  and  fuel  costs  at  the  furnace  are 
concerned,  British  pig-iron  producers  liave  a  slight  ad- 
vantage over  their  American  competitors.  But  this  is 
neutralized  by  the  fact  that  in  (ireat  Britain  the  average 
blast-furnace  has  a  daily  capacity  of  77' ^  tons,  wliilst  in 
the  United  States  it  is  .334  tons.  Coke  consumption  per 
ton  of  pig-iron  is  1.20  tons  in  (ireat  Britain;  in  the  United 
.States  it  is  1.015  tons.  Thus  the  higher  price  of  fuel  in 
America  is  balanced  by  the  lower  consumption. 

British  scrap  is  at  about  the  same  level  as  is  .American, 
and  both  are  much  lower  in  price  than  on  the  Cojitinent. 

Fairlif  Fai'oii rahlc  Position 

British  iron  and  steel  producers  are  thus  in  a  favourable 
position  with  reference  to  ore.  fuel  and  scrap;  and  their 
wage  costs,  while  lower  per  hour  than  those  of  the  United 
States,  are  perhaps  higher  per  ton  than  any  of  their  com 
jjctitors.  Increasing  the  out|iut  |)er  man  will  accomplish 
more  than  further  reductions  in  wages. 

A  year  ago  the  L'nited  Kingdom's  exjiort  quotations 
Avere  almost  invariably  higher  than  those  of  any  other 
country.  Today.  British  prices  are  either  at  a  near  the 
bottom  of  the  list.  If  the  volume  of  business  were  satis- 
factory. ])resent  prices  would  not  be  as  unprofitable  as 
they  are  with  the  current  limited  tonnage. 

Current  British  exports  of  iron  and  steel  jiroducfs  ar' 
at  the  rate  of  93  per  cent,  of  the  monthly  average  for  1920. 
when  market  conditions  were  unusually  flourishing.  But 
compared  with  the  average  of  the  two  years  prior  to  the 
war,  they  now  show  a  falling  off  of  about  38  per  cent. 

International  trade  in  iron  and  steel  probably  reached 
the  lowest  point  it  will  touch  for  some  time  to  come,  last 
.fuly.  France.  Germany  and  Belgium  are  growing  rela- 
tively weaker,  and  Great  Britain  and  the  United  States 
stronger,  in  export  trade. 
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German  ij's  Handicap 

Gcrinaii  t-xportcrs  arc  Iian(licai)j)cd  at  the  prt-.scnt  time 
l)v  (lift'ifiiltirs  in  quotiiij;'  firm  ))ric-r.s  for  future  deliveries. 
L  iieertaiii  eoiulition.s  neeessitate  priees  being  quoted  frri- 
Ivibcnd,  or  subjeet  to  iiiereases  without  notice  to  tile  pur- 
chaser. The  German  j)rodueer  must  be  prepared  for  rapid 
dianges  in  the  value  of  the  mark.  Tlui.s  Germany  will  not 
this  year  be  as  serious  a  eom|)etitor  of  Great  Britain  as 
will  the  United  States. 

France  ex])orted  iron  and  steel  last  year  to  the  amount 
of  1,()20,800  tons,  nearly  three  times  as  much  as  her  best 
pre-war  record.  While  France  will  continue  to  be  a  strong 
factor,  she.  like  Germany,  was  specially  favoured  in  recent 
months,  and  is  now  facing  more  adverse  conditions.  The 
very  high  cost  of  coke  is  a  serious  matter. 

Belgimn'.s  export  trade  has  reached  a  low  el)b  on  ae- 
iiMint  of  laliour  troubles  and  other  difficulties  surrounding 
production.  However,  Belgian  prices  are  now  on  a  fairly 
fa\(>urable  basis. 

Trade  in  Specific  Areas 

The  greatest  steel-consuming,  as  distinct  from  j^roducing, 
districts  of  the  world  are  South  America,  Southeastern 
Asia,  China,  Japan  and  Australasia.  To  these  may  be 
added  certain  countries  in  Europe,  such  as  Spain  and  Italy. 
All  these  countries  combined  produce  not  more  than  I.IOO,- 
000  tons  of  pig-iron  in  a  year,  while  t'leir  annual  consump- 
tion of  iron  and  steel  products  exceeds  10,000,000  tons. 

In  vSouth  America,  Germany  had  the  lead  before  the 
war,  with  the  United  Kingdom  second  and  the  United 
States  third.  Great  Britain  now  leads,  with  Germany 
second  and  the  United  States  third,  although  during  the 
war  the  United  States  had  a  practical  monopoly  of  the 
trade.  *^ 

In  that  part  of  Southeastern  Asia  extending  from  Ka- 
rachi around  to  French  Indo  China,  the  increase  of  British 
exports  has  been  remarkable.  Exports  for  January  of 
this  year  were  68,000  tons,  slightly  in  excess  of  the 
monthly  average  for  19i;5.  Germany,  too,  has  made  gains 
in  this  territory,  but  they  have  been  nothing  compared  to 
those  of  Great  Britain.  American  exjiorts  are  rapidly  re- 
suming their  pre-war  position  of  about  3,-500  tons  monthly. 

It  is  jiossible  that  the  British  iron  and  steel  exports  may 
take  in  the  Gulf  States  and  Pacific  Coast  districts,  but  this 
would  in)t  likely  assume  any  considerable  volume. 

The  British  home  market,  given  over  bodily  to  foreign 
producers  last  summer,  has  been  practically  all  recovered. 
The  present  small  volume  of  business  is  due  in  great  part 
to  the  tremendous  siuni))  in  shi):)building.  The  effect  of 
high  railway  rates  is  also  a  drawback,  though  this  has 
been  sometimes  exaggerated. 

Effect  of  Trade  Acjrrements 

From  an  outside  point  of  view,  it  might  ajipear  that 
some-of  tile  trade  comliinations  and  agreements  among  )iro- 
ducers  to  maintain  jirices,  are  jierliaps  detrimental  to  tlie 
general  welfare  of  tiie  country.  Free  competition  is  cer- 
tainly a  great  factor  in  raising  tlie  general  efficiency  of 
industry.  Tiiougli  a  ruthless  nistriiment.  because  it  dri\cs 
inefficient  concerns  out  of  l)usiness,  in  the  long  run  it  iias 
a  beneficial  effect. 

In  tile  United  States,  in  spitr  of  tlie  fact  that  one  cor- 
poration jjroduces  about  dih  h.ill  tin  tonnage,  competition 
is  exceedingly  keen,  and  a  large  iiumber  of  independent 
Jiroducers  are  constantly  operating  along  their  own  indi- 
vidual lines.  I''urtli(Tini)r(  .  tin  law  against  trade  combina- 
tions is  trietly  enforced.  I  ilti  i  ti  years  of  free  competition 
in  tile  United  States  tends  to  indicate  that  there  is  some- 
tiling  to  be  said  for  it. 


Salesmanship  is  anollur  phase  of  the  problem.  In 
times  like  the  present,  iron  and  steel  must  lie  .sold.  It  is 
not  sufficient  merely  to  name  a  jirire  and  sit  tight. 

The  function  of  teelmital  rt  scareli  is  to  reduce  the  cost  of 
production  and  develoi)  new  jiroduets.  The  function  of  in- 
dustrial research  is  to  develoji  new  uses  for  existing  ))ro- 
ducts,  and  trade  in  new  market.'!.     In  the  production 

of  steel  in  the  United  States  was  820  pounds  per  caj)ita 
of  the  whole  population;  in  Great  Britain  in  the  sauK?  year 
it  was  t50  pounds.  No  one  would  expect  British  out))ut 
to  reach  the  American  level,  owing  to  the  fundamental 
difference  in  the  two  countries.  But  the  question  still  re- 
mains whether  tlie  British  iron  and  steel  industry  should 
be  content  with  an  output  of  i.^O  pounds  p'-r  capita,  in 
view  of  what  is  achieved  el.':ewliere. 

Industrial  research  certainly  jiroves  tiiat  there  is  no 
such  thing  as  a  fixed  quantity  of  demand  even  for  iron 
and  steel. 


TIN 

Periodically  there  are  statements  that  a  satisfactory 
substitute  for  tin  for  plating  has  been  found;  but  still 
tin  remains  the  principal  means  of  protecting  iron 
from  rusting.  In  its  recently  published  bulletin  on  Tin 
1913-1919,  the  Imperial  Mineral  Resources  Bureau  has 
brought  together  coinprehensive  i.n formation  about  the 
tin  re.sourees  of  the  Einpire,  and  a  summary  of  the 
world'.s  resources,  annual  requirements  and  past  pro- 
duction and  use. 

The  only  important  ore  of  tin  is  cassiterite,  the  oxide.. 
The  great  bulk  of  the  world's  output  is  derived  from  allu- 
vial deposits.  Vein  workings  are  as  yet  unimportant.  The 
present  methods  of  smelting  tin  are  essentially  crude,  and 
electrolytic  refining  has  not  yet  been  brought  to  a  point 
where  its  advantage  over  older  methods  is  firmly  estab- 
lished. 

A  graph,  showing  average  priees  per  ton  for  140  years, 
indicates  a  widely  fluctuating  market.  In  1870,  the  price 
was  less  than  £70  per  ton.  During  the  later  years  of  the 
Napoleonic  wars,  tlie  price  rose  to  nearly  £l60,  fell 
tliereaftcr.  rose  again  during  the  Crimean  campaign,  and 
then  displayed  irregular  movements  (approximate  pe- 
riods of  high  prices  recurring  every  5  or  7  years)  until  the 
late  war.  when  the  ascent  to  £380  per  ton  was  spectacu- 
larly rapid.  Of  late  years  it  has  fallen  once  more,  the 
])resent  price  being  round  £165  jier  long  ton. 

Of  the  world's  total  output,  the  British  Empire  contrib- 
utes slightly  over  half.  In  this  jiroduction  the  Federated 
Malay  states  are  by  for  the  largest  factor,  Australia 
coming  next,  followed  by  Nigeria,  United  Kingdom  and 
South  Africa  in  order  of  naming.  Of  foreign  countries, 
Bolivia  ranks  highest,  contributing  about  one-fifth  of  tile 
world's  total,  the  Dutch  East  Indies  ranking  a  good  sec- 
ond. The  aggregate  smelting  capacity  of  the  various 
leading  consuming  and  producing  countries  exceeds  the 
annual  supjilies  of  ore.  considerai)l v. 

It  is  somewhat  anomalous  that,  while  tile  United  States 
consumes  more  than  10  jicr  cent,  of  the  world's  produc- 
tion it  ))roduces  ))raetically  no  tin.  In  both  the  United 
States  and  Canada  there  have  been  local  flurries  over  the 
discoveries  of  tin-bearing  veins  in  granite  and  granite- 
|)orphyry  dykes;  but  notiiing  has  come  of  them. 

There  seems  to  be  no  valid  reason  why  pavable  tin  de- 
posits should  not  lie  discovered  in  tlie  northern  half  of 
this  continent.  Incidentally,  tin  may  be  replaced  in  com- 
merce l)y  otiier  metals,  but  there  will  ever  be  a  stron<r 
demand  for  it.  ^ 
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( Al).s1rficl('(l  I'oi'  lion  nnd  Stcfl  of  (Innu 

At  fli(.'  Aimiuil  l\Ic(!tin«r  lu'lil  in  London  on  May  4tli. 
and  5lli.  nuiiiy  papers  were  i)resent(>d  dealing  with 
different  branelies  of  tlie  industry,  or  with  tlie  iiietal- 
lurfiy  of  steel.  Tiiree  papers  sjave  consideration  to 
the  efficiency  of  certain  operations  in  tlie  industi-y. 
whilst  the  other  contributions  described  results  of  lab- 
oratory investigations  into  various  problems  connected 
with  iron-carbon  alloys.. 

lUasI -Fit riince  Fillinr/ 

"  Notes  on  Biast-Furnace  Filling"  by  Mi-.  I).  K. 
Roberts,  (Cardiff)  was  devoted  mainly  to  a  geru'i-al 
comparison  of  the  two  principal  types  of  mechanical 
equipment  for  charging  blast-fui-naces,  the  skip  type 
and  the  bucket  type.  Eighteen  figures  and  a  photo- 
graph of  different  mechanical  charging  systems  at 
work,  or  proi)()sed,  in  the  U.  S.  A.,  Great  Britain,  and 
on  the  continent  of  Europe  serve  to  illustrate  the  paper. 
The  author  emphasizes  "that  the  question  of  good 
distribution  is  a  most  vital  matter  in  a  blast-furnace, 
and  any  reasoiuible  outlay  is  justified  in  obtaining 
it."  For  that  reason  he  favors  the  bucket  design. 
British  Siemens  Furnace  I'ntetice 

"iiritisli  Siemens  Furnace  Pi-acticc"  by  Mi-.  I-'i-im! 
Clements,  (Rot  herhain )  is  an  exluicstive  analysis  of 
the  thermal  efficiency  of  a  6()-ton  Siemens  furnace 
making  basic  steel  at  the  Pai'k  Cate  Works  near  Rot- 
herham.  Englaiul.  The  pat)er  is  accompanied  by  no 
less  than  fourteen  large  sheets  giving  details  of  chem- 
ical and  thermal  balance  sheets,  furnace  designs, 
temperature  graphs,  fuel  and  air  consumptions,  data 
of  furnace  charges,  etc.,  etc. 

Regarding  the  heat  balance  the  author  says,  "there 
are  two  facts  which  deserve  special  remark: 

(1)  .  "The  thermal  benefit  of  charging  hot  mixer  met- 
al, as  distinct  from  the  undoubted  chemical  advantage. 
beo^u^s  very  apparent  as  the  metal  brings  in  19.2  xlO'' 
C.  H.  r.,  which  is  40.5  per  cent,  of  the  total  shown, 
and  it  can  be  taken  that  a  larger  proportion  of  heat 
than  this  would  l)e  required  to  melt  it  were  the  metal 
charged  c()l(l. 

(2)  . •"The  over-all  ther'inal  efficiency  amounts  to 
ordy  16.98  j)er  cent.  and.  in  view  of  the  considerable 
ii(>at  loss  which  this  indicates,  it  becomes  of  great  im- 
])ortance  to  investigate  the  heat  distribution  thi'ough- 
out  the  furnac(>  installation,  and  to  examine  whether 
any  means  of  prevention  or  recovery  can  be  adopted." 

Mr.  Clements  gives  the  following  figures  as  the  dis- 
tribution of  the  heat  losses. 

(A)  Radiation  from  the  bath  and  port  ends 

44.2  per  cent. 
(15).  Radiation  from  the  regenerators  15.5  per  cent. 

(C)  Radiation  from  flues  4.1  per  cent. 

(D)  Heat  lost  witii  the  gases  to  the  chimney  36.2 

per  cent. 

The  paper  concludes  with  the  consideration  of  the 
design  of  a  furnace  of  100  tons  capacity,  and  the  sug- 
gested arrangement  of  such  a  furnace  is  given. 
Power  Production 

"Recent  Developments  in  Power  Production  "  was 
the  title  of  a  paper  by  Mr.  1).  L.  Selby-Bigge,  (London). 
This  communication  called  attention  to  the  fact  that 
in  (ireat  Britian,  coal  remains  the  basic  source  from 
which  the  bulk  of  the  power  is  derived.  Attention  was 
directed  to  the  cleaning  of  low  grade  fuels  by  Froth 


da  by  Bernard  Collitt,  F.I.C.,  F.C.I.C.) 

Flotation  processes;  the  increase  in  the  size  ant!  capa- 
city of  water  tube  boilers;  the  increased  working  pres- 
sures of  steam  employed,  mechanical  stoking:  the  use 
of  pulverised  fuel ;  waste-heat  boilers.  The  employ- 
ment of  powdered  fuel  for  re-'heatiiig  furnaces  was 
also  dealt  with,  and  figures  given  showing  the  results 
obtained  at  the  works  of  Messrs.  Schneider  et  Cie. 
Creusot.  Working  on  ingots  aiul  billets  at  the  rate  of 
45  tons  per  8  hours,  the  average  of  a  six  months'  run 
including  meal  stoppages,  Sundays,  etc.,  was  176  lbs. 
of  coal  (22  per  cent. ash)  consumed  per  ton  of  metal 
heated  from;  cold  to  rolling  temperature. 

Ileal  of  Formation  of  Pearlite 

Amongst  the  scientific  papers  presented,  pearlite.  as 
a  constituent  of  steels  or  of  iron-carbon  alloys,  receiv- 
ed considerable  attention.  N.  Yamada  (Tohokii  Im- 
perial University,  Japan.)  gave  the  results  of  his  in- 
vestigations into  the  heat  of  transformation  of  aus- 
tenite  to  martensite  and  of  martensite  to  pearlite.  The 
calori'ineter  used  for  the  experiments  was  described, 
and  with  this  instrument  the  lieat  of  dissolution  of  car- 
bon \n  iron  was  measured  for  six  kinds  of  carbon  steels: 
it  was  found  to  increase  linearly  with  the 
content  of  carbon  in  steels,  and  to  anu)unt  to  1130  cal- 
oi'ies  per  gramme  of  carbon.  The  heat  of  the  allo- 
tropic  transformation  austentic-mai'teMsite  is  stated  to 
increase  linearly  with  carlxui.  and  to  amount  to  5.6 
calorics  ))er  granune  for  eutectoid  steel.  The  specific 
heats  of  troostite,  sorbite,  and  pearlite  have  the  same 
value  witiiin  the  limit  of  experimental  error. 

A.  F.  Hallimond  (London.)  contributed  a  paper  on 
"Delayed  Cry.stallisation  in  the  Carbon  Steels:  the 
Formation  of  Peiarlite,  Troostite.  and  'Martensite,'" 
whilst  J.  H.  Whitely  (Stockton.)  dealt  with  --The  For- 
mation of  Globular  Pearlite  ".  As  a  result  of  his  work. 
Ml-.  Whitely  states  that  the  carbide  constituent  of  pear- 
lite does  not  at  once  dissolve  completely  at  Acl. 
With  coarse-grained  hypo-eutectoid  steel,  heating  for 
more  than  15  minutes  is  needeJ  at  760  deg.  C,  40  deg. 
C.  above  Acl,  to  effect  a  complete  solution,  and  much 
longer  periods  at  lower  temperatures.  The  persistence 
of  the  nuclei  also  depends  to  a  large  extent  upon  the 
;  izc  of  the  pearlite  grain.  lncrea.s^»  of  the  grain-size 
retards  solution.  On  cooling,  these  residual  nuclei, 
even  if  ultramicroscopic  in  ?ize.  inoculate  the  solid 
solution  at  the  transition  point,  anil  the  i)earlite  .so 
formed  is  spheroidal  and  not  lamellar  in  structure. 
Globular  pearlite  can  be  formed  in  hypo-eutectoid  steel 
at  a  temperature  15  to  20  deg.  C.  higher  than  lamellar 
pearlite.  It  is  suggested  that,  in  hypo-eutectoid  steels 
at  any  rate,  the  formation  of  lamellar  pearlite  only, 
duriiig  slow  cooling,  indicates  the  entire  absence  of 
carbide  nuclei  from  the  so4id  solution. 

The  Structures  of  Pearlite 

Of  much  interest  to  metallographers  was  a  paper  by 
Coloiud  N.  T.  Belaiew  (London)  entitled  '"The  Inner 
Structure  of  the  Pearlite  Grain".  In  this  comnnuiica- 
tion  Col.  Belaiew  points  out  that  in  a  grain  of  lamellar 
pearlite  the  arrangement  of  the  cementite  lamellae 
is  roughly  parallel  to  one  another  and  to  the  erystallo- 
gi"ai)liic  plane  of  the  grain,  pi-esumably  to  one  face  of 
tlu^  cube.  A  secant  plane  perinuulicular  to  that  face  will 
be  found  normal  to  the  lamellae,  and  the  angle  of  in- 
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I'linal  inn  for  that,  plane  will  l)c'  zero.  All  llic  lanioliae 
of  the  grain  will  be  seen  on  the  normal  ])lane,  and  the 
distance  between  two  lamellae  on  such  a  plane  will  l)e 
the  actual  distance.  But,  if  the  section  of  the  grain  of 
pearlite  does  not  form  a  secant  plane  perpendicular  to 
the  face  of  the  cube,  then,  as  the  angle  of  inclination 
increases,  the  number  of  lamellae  seen  on  tlu^  section 
decreases,  and  the  apparent  distance  between  two 
lamellae  increases.  Wlien  the  angle  of  inclination  ap- 
])roaches  80  deg.  the  distance  between  tlie  lamellae  be- 
comes five  times  greater  than  wiien  the  angle  is  0  deg. 
ten  times  at  84  deg.,  and  twenty  times  at  87  deg.  The 
aspect  of  pearlite,  as  Ave  are  accustomed  to  see  it,  must 
exhibit  a  considerable  change  on  some  sections. 

Some  of  the  alloys  which  Colonel  Belaiew  examined 
dui-ing  liis  work  on  this  subject  were  made  in  Eussia 
so  long  ago  as  1915  under  conditions  of  extremely  slow 
cooling.  The  paper  is  illustrated  with  a  series  of 
l)eantiful  photo-nlicrogi^aiphs,  many  of  tliem  at  the 
liigh  magnifications  of  3000  and  4000  diameters.  One 
of  these  nlierograplis,  "Steps  of  Pearlite",  at  a  magni- 
fication of  4,500  diameters,  is  an  especially  fine  example 
of  m-:'tal  microscopy. 

Neiv  Light  on  the  Process  of  Case-hardening 

Amongst  the  pa])ers  presented  was  one  which  cannot 
fail  to  be  of  great  interest  to  all  who  are  interested  in  the 
process  of  case-hardening,  or  who  are  engaged  in  the  man- 
ufacture of  steel  for  this  purpose.  The  paper  was  contrib- 
uted by  Mr.  E.  W.  Bhn  (Canton,  Ohio,  U.  S.  A.)  under 
the  title  "Influence  of  Dissolved  Oxides  on  Carburising 
Qualities  of  Steel."'  The  paper  deals  mainly  Avith 
straight  loAv-carbon  steel  such  as  S.  A.  E.  1020  of  the 
composition : 

Per  Cent. 

Carbon   0.15  to  0.20 

Manganese   0.35  to  0.65 

Phosphorus,  beloAv   0.04 

Sulphur        beloAv  .■   0.04  . 

Silicon    0.005  toO.lO 

and  at  tlu'  commencement  the  author  states  "It  is 
generally  a.ssunied  that  steels  of  similar  chemical  com- 
position should  respond  similarly  to  case-hardening 
operations,  and  that  if  these  be  properly  conducted 
satisfactory  results  should  be  obtained.  The  object 
of  this  paper  is  to  show  that  this  is  far  from  true,  and 
and  that  the  i)resence  in  the  steel  of  non-metallic 
inipiirilies  in  solid  solution,  presumably  oxides,  due 
to  intproper  deoxidation  of  the  steeil  Avhen  made, 
affects  permanently  the  cai'burising  and  hardening 
qualities  of  the  steel.''  Mr.  Ehn  goes  further  than 
tliis,  and  says,  "As  a  rough  estimate,  about  25  per 
cent,  of  all  steel  bought  from  outside  sources  lias 
l)een  found  unsiiitable  for  carburising,  in  si)ite  of  the 
fact  that  such  si  eel  Avas  bought  from  some  of  the 
most  reputable  .steelmakers  in  the  country,  and  in 
accordance  Avith  commonly  used  specif icatiojis. ' " 

The  i)aper  classifies  steels  (Avhich  may  be  of  exactly 
the  same  analysis)  for  case-hardening  as  "normal"", 
"abnoruuil " ",  and  " "  interjnediatc  ".  The  nornuil  steels 
are  those  Avhich  on  carburising  and  hardening  in  Avater 
ac(|uiro  a  uniformly  hard,  martensitic  case.  The 
abnormal  steels  are  those  Avhich  Avhen  subjected  to 
precisely  the  same  treatment  give  soft  spots  in  the 
case.  Most  case-hardening  steels  fall  into  the  class 
of  "  intermediate  ". 


The  following  table  siniws  the  difference  between 
normal  and  abnormal  steels: 


Depth  of  case 
and  maximum 
carbon  content. 


Core. 


Normal  Steel 

Deeper,  w  i  t  h 
less  maximum 
carbon  content 
than  abnormal 
steel. 

Large  grain 
size.  Angular 
outline  of  pearl- 
itic  areas. 


(Gradation  zone.  Same. 


Larj 


Hypereutectoid 
zone. 


rge  g  r  a  i  n 
size.  Cementite 
at  grain  bound- 
aries in  n  e  t- 
Avork.  Large 
solid  areas  of 
pearlite. 


.Vbnoi'nial  Steel 

T  h  i  n  n  e  r,  with 
liigher  maximum 
carbon  content 
than  normal  steel. 


Small  grain  size. 
Rounded  outline 
of  pearlitie  areas. 


Same. 

Small  grain  size. 
Cementite  as  curly 
fragments  s  u  r  - 
rounded  by  ferrite 
formed  by  the 
more  os  less  com- 
plete disintegra- 
tion of  the  pearl- 
ite. 


In  the  original  paper  the  opinions  expressed  as  to  the 
cause  of  mysterious  failures  to  obtain  a  uniformly 
hard  product  are  supported  by  32  photo-micrographs, 
and  evidienee  is  brought  forAvard  to  prove  that  the 
characteristics  of  the  abnormal  steels  are  due  to  oxides 
in  solid  solution.  As  steels  cannot  be  classified  as 
normal  or  abnormal  by  the  usual  chemical  or  physical- 
test  methods,  Mr.  Ehn  recommends,  in  order  to  avoid 
failures  due  to  tlie  use  of  abnormal  steels,  that  speci- 
mens of  all  steel  supplied  for  case-hardening  be  sub- 
jected to  a  carburising  test,  and  that  miscroscopical 
examination  of  the  earburised  sections  be  made.  He 
is  also  inclined  to  recommend  for  general  carburising 
purposes  a  steel  containing  0.30  to  0.50  per  cent, 
chromium,  as  it  is  very  unusual  to  find  a  chromium 
steel  Avith  abnormal  properties.  Fiiaajly,  attention 
is  called  to  the  fact  that  the  influence  of  oxides  in 
steel  is  not  restricted  to  earburised  loAv-earbon  steel 
only,  and  it  is  suggested  that  perhaps  even  the  m.yste- 
rious  property  of  steel  knoAvn  as  "body"  may  ultimate- 
ly be  explained' by  the  presence  or  absence  in  the  steel 
of  non-metallic  impurities,  pi-esumably  oxides  in  solid 
colloidal  solution.  The  entire  paper  is  Avell  Avorth  the 
careful  study  of  all  who  are  interested  either  as  users 
or  ])roducers  of  case-hardening  steels.  As  a  result  of 
practical  experiences  extending  over  several  years 
the  present  Avriter  finds  himself  in  agreement  Avith 
many  of  the  statenu>nts  in  this  ])aper  by  Mr.  Ehn.  and 
considers  that  it  throws  a  new  light  upon  some  of  the 
hitherto  obscure  phases  of  the  process  of  case- 
hardening. 


The  Canadian  production  of  chromite,  Avhich  reached 
considerable  i)roportions  uiuler  the  stimulus  of  Avar-tinie 
prices,  has  now  declined  to  zero.  The  deposits  of  ore 
are  still  available  in  case  of  emergeiu-y ;  but  the  ore  at 
present  di.scovered  is  not  rich  enough  to  compete  with 
the  South  African  oi'c  in  the  oiien  nuirket. 
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1)H.  iniTTAN  URGE.S  HESEAHCTI  GUILDS 

hjj  Alexander  (hay 

For  reasons  tliat  need  not  be  stated  Dr.  K.  F.  liuttan 
as  a  pre-eminent  Scientist  is  in  a  position  to  stand 
four-square  when  he  addresses  his  fellows  of  the  inter- 
national liritish  Society  of  Chemical  Industry,  of  which 
lie  is  President.  It  is  the  more  appropriate  to  have  a 
man  of  his  achievements  and  independence  make  the 
retort  courteous  to  legislative  ostrielies  wlio  seem  to 
think  Canada  can  keep  on  importing  what  she  is  able 
to  produce,  and  exporting  technical  experts,  graduates 
of  licr  own  universities,  and  retain  those  who  remain 
upon  a  beggai'ly  stipend.  Witli  about  4,000  engineers 
somewhere  near  tlie  hr'cad  line  (most  of  tliciii  (pialificd 
by  Canadian  collegiate  training  and  exj)erienee)  Dr. 
Ruttau  made  a  patriotic  appeal  to  the  Canadian  Branch 
of  the  Society  of  Chemical  Industry  for  a  higher  val- 
uation, a  greater  degree  of  i)ublic  recognition  of  the 
services  of  Canadian  Chemists.  Tjiey  had  demon- 
strated tjieir  resourcefulness  and  economic  worth 
prior  to  and  during  the  War  and  their  value  can  be 
enluuiccd  ill  time  of  Peace  and  greater  Competition. 
"More  than  a  thousand  of  the  best  graduates  of  Cana- 
dian Universities  have  emigrated  to  the  United  States" 
urged  Dr  Ruttan,  "whose  industries  and  wealth  they 
are  devcloiiing",  and  if  Research  Cuilds  are  provided 
"with  siiii|)ly-e(nii|)|)e(l  laboratories,  each  costing 
$25,000,  and  siilTicieiit  salaries,  it  is  liojicd  some  of 
these  bi  illijinl  men  will  return." 

The  plan  advanced  by  Dr  Ruttan  is  that  (Juilds 
similar  to  the  j-esarch  associations  j-ecently  formed  in 
Britain  be  formed  from  groups  of  industries  interested 
in  the  same  line  of  research.  By  this  jilan,  anil  through 
research,  he  said,  much  can  be  dojie  to  liquidate  the 
national  delit. 

One  serious  diffic.ully  is  the  low  standard  of  value 
maintained  at  Ottawa  and  elsewhere.  Individual 
initiative  will  go  so  far;  collective,  group  effort  tihrougyi 
(Juilds  is  a  ])ractical  solution.  It  is  being  proved  so  in 
lilie  United  States,  not  only  in  chemical  research  but 
wherever  mechanics  enter  into  industrial  affairs.  Lead- 
(M-s  of  industry  have  liberally  subscribed  funds.  In- 
ventors have  the  jirivilege  of  submitting  their  devices 
or  roriiiula.s,  duly  jiatented  or  meriting  consideration. 
Sjiecialists  pass  upon  tihe  features  of  whatever  looks 
like  an  added  efficiency  or  an  economy  in  any  direction. 

Ordinarily  inventive  genuises  fear  sharp  practice  and 
decline  to  deal  with  principals  who  might  regard  really 
meritorious  inventions  as  being  inimical  to  tjheir  vested 
interests.  Tihe  contrary  is  the  declared  purpose  of  those 
responsible  for  this  central  organization,  to  which  money 
is  devoted  because  progressive  economies  must  be  ef- 
fected.' Suppression  is  not  contemplated.  Whatever  is 
better  than  anything  Oary  and  Scliwal)  now  passes,  is 
worth  more  to  them,  it  is  reasoned,  than  it  could  be  to 
others.  If  thei'e  is  something  the  General  Electric  and 
Westinghouse  people  need  in  order  to  increase  produc- 
tion by  simpler  methods,  tshe  argument  is  that  those 
great  corporations  will  ]iay  more  for  it,  knowing  what 
it  promises. 

Da\  Ruttan  has  t,he  right  1o  call  for  Covernment  aid — 
more  aid  than  has  ever  been  ])rovided.  Speaking  to  and 
for  the  Chemical  Industry  he  exercised  that  right.  At 
no  time  has  there  been  greater  necessity  for  exactly 
wlhat  is  sought — the  encouragement  and  retention  of 
our  Canadian-made  Scientists. 


TAYLOli  INHTRIJMKNT  COMPAMES  /.V  KtHOSTO 

The  following  letter  to  "Iron  and  Steel  of  Canada" 
from  the  Taylor  Instiiiment  Crunfianies.  Roclipster, 
N.  Y.  is  self-explanatory. 

"The  [lulilication  of  a  news  dispatch  in  the  Canadian 
press  of  the  purchase  by  Taylor  Instrument  (Companies 
of  the  Stevenson  Building,  Toronto,  has  made  current 
many  rumors  which,  harmless  in  themselves,  might 
create  false  impressions.  Accordingly,  we  give  certain 
facts  below,  in  the  belief  that  a  news  item  in  your  i)ub- 
lication  based  thereuiioii,  would  give  the  exact  situa- 
tion existent  today. 

"A — We  have  just  completed  the  purchase  of  the 
property  at  110-112  Church  Street,  corner  Lombard 
Street,  Torcmto.  wliich  has  been  known  as  the  Steven- 
son "  Building,  and  which  will  now  be  called  the 
"TYCOS"  P.uilding. 

"B — The  size  of  our  plant  will  come  about  simply 
from  a  slow  development. 

"C — We  will  start  in  the  repairing  of  all  of  the  var- 
ious instruments  manufactured  by  us.  jind  to  begin 
with  assemble  certain  instruments,  and  the  extent  to 
which  we  will  manufacture  or  assemble  in  Canada  will 
depend  entirely  cpon  the  demand  for  the  product. 

"D — We  have  already  started  in  repair  and  certain 
assembling  work. 

"E — It  is  impossible  to  say  how  many  hands  are  like- 
Ij'  to  be  em[)loyed,  as  this  will  be  a  development  in 
jiroportion  to  the  Canadian  po.ssibilities  in  our  line." 

BRir/SH  ELECTRIC  STEEL  IXOrSTRY 

Valualile  data  concerning  the  present  .status  of  the 
electric  steel  industry  of  (Jreat  Britain  are  contained  in 
a  recent  pamjihlet  on  the  "Steel-Making  Facilities  of 
Great  Britain,"  written  by  H.  B.  Allin  Smith  of  tlie 
Bureau  of  Foreign  and  Domestic  Commerce,  Washing- 
ton. The  following  table  gives  the  number  and  size  of 
such  furnaces  at  the  beginning  of  1!)22: 

Xo.  of  Capacity 


T^nit  Capacity  Furnaces  per  Charge 

luiiulredweight    1  O.2.") 

(J  hundredweiaiit    1  0.:?0 

1/,  ton    15  7.50 

18  hundredweight    2  1.80 

1  ton    5  5.00 

11/4  tons    1  1.25 

IMj  tons    19  28.50 

2  t(nis    20  40.00 

21/2  tons    3  7.50 

tons    18  54.00 

3i/>  tons    (i  21.00 

4  tons    5  20.00 

5  tons    3  15.00 

6  tons    11  (56.00 

7  tons    10  70.00 

71/'  tons    2  15.00 

10  tons    8  80.00 

15  tons    30.00 

20  tons    1  20.00 

Miscellaneous  (estimated  at  liotons^i  15  22.50 


Total    148  505.()0 


Records  show  that  Ki  firms  had  about  21  electric 
furnaces  in  their  (Hiuipment  tluring  1914.  and  this  score 
of  furnaces  rangeil  within  the  narrow  limits  of  1  to  3i-. 
tons  per  charge.  In  1!)22  there  are  nearly  150  installa- 
tions with  a  range  from  5  hundredweight  to  20  tons  per 
charge,  the  majority  holding  around  2  tons,  but  60  or 
more  of  them  being  in  the  3-ton  class  and  larger. 
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Electric  Tool-Steel 


A  Paper,  entitled  "The  Present  and  Futui-e  Seojie" 
(tf  tlie  Eleetrie  Furnace  in  tlie  manufacture  of  Tool- 
Steel."  was  i-ead  by  iMr.  F.  Kowlinson,  at  a  meeting 
III'  111;'  West  Yoi-ksliire  ^Metallurgical  Society  held  at 
Leeds  on  Ajirii  1.  The  author,  in  discussing  the  se- 
lection of  nuitei'ials  to  be  melted  in  the  production  of 
t(ii)j-steel,  tlie  melting  practice  employed,  and  the 
inlicreiit  limitations  and  characteristics  imj)osed  by  the 
rni'iiacf  and  nudting  apparatus,  remarked  that  the 
crucible  steel  industry  was  nearly  two  hundred  years 
(lid.  and  it  \v;is  noteworthy  that  cliuring  the  whole  pe- 
I'idd  an  onlstanding  feature  of  the  crucible  trade  had 
been  the  great  care  and  discrimination  used  in  the 
selection  of  materials  for  melting.  The  old  crucible- 
steel  makers  were  under  no  delusions  on  the  point. 
Chemical  refining  never  troubled  them;  they  knew 
that  when  qualitj-  went  in,  quality  came  out;  and  so 
they  chose  their  materials  from  the  best  in  the  world, 
the  best  steel-)na king  Swedish  irons,  the  best  Sheffield 
Mister  bar,  every  piece  lunid-f ractured  and  graded, 
I  lie  best  Swedish  white  irons,  and  the  best  Sheffield 
tool  sci'ap.  All  these  materials,  of  unsurpassed  purity 
and  quality,  were  chosen,  and  no  others.  The  best 
crucible  steel  to-day  was  still  made  from  the  materials 
chosen  more  than  a  hundred  years  ago.  The  crucible- 
steel  industry  had  been  called  conservative,  apathetic, 
but  the  fact  still  remained  that  to  this  dav  the  finest 
tool  steel  in  the  Avorld,  Sheffield's  crucible  steel,  was 
made  only  from  the  most  expensive  materials  of  un- 
i|iiestioncd  purity  and  ciuality.  Chemical  guidance  was 
absent  wiicii  tnnl-slccl  first  began  to  be  maniifaetured, 
and  lull  little  was  needed  to-day.  Where  no  impurities 
went  ill.  no  (diemical  means  were  necessary  to  take 
I  liciii  (Mil  a^'ain. 

From  time  to  time  various  process  had  aspired  to 
dis|)hM('  the  crucible  by  suiistituting  inferior  ma- 
terials and  refining- them  to  give  a  high-grade  product. 
Bessemer  and  open-hearth  .steel  were  used  in  Sheffield, 
but  the  jii-oduct  was  distinctly  third  grade. 

Electric  tool-steel  melters  had  endeavoured  to  reduce 
the  expense  of  selected  high-grade  materials  by  refin- 
ing in  the  electric  furnace  material  of  only  moderate 
purity,  and  they  had  produced  a  steel  which,  in  an- 
alysis and  aj)pearance,  was  exactly  equivalent  to  the 
best  crucible  steel;  but  trial  soon  showed  that  it  was 
deficient  in  quality,  and  it  lacked  that  indefinable 
■'bo<|y"  possessed  by  a  liigh-ela.ss  crucible  steel.  The 
(daiins  that  the  electric  furnace  could  be  charged  with 
any  old  scrap,  j)rovi(led  it  was  steel,  and  that  by  clevei' 
chemical  manij)ula1  ion  and  elaboi-ate  refining  a  tool- 
steel  of  the  finest  quality  could  be  produced,  had  done 
incalculai)le  harm.  Electric  tool-.steel  makers  were 
realising  every  day  that  the  electric  furnace  must  be 
regarded  as  an  apparatus  for  melting  only,  if  it  is  to 
pi'oduci»  a  liiirh-grade  tool  steel. 

N'arious  objections  had  been  put  that  the  higli  tem- 
perature of  the  arc  in  an  electric  furnace  led  to  dete- 
rioration of  the  metal,  but  even  expert  opinion  could 
give  no  aderpiate  explanation  of  this.  In  any  case  the 
metal  was  protected  by  a  good  blanket  of  slag.  The 
crucible  furnace  wa.s  complclely  sealed  excei)t  wbeji 
the  lid  was  removed  for  pottering  or  additions.  This 


led  to  a  very  slight  oxidation  of  the  charge,  say 
three  or  foui-  jioints  of  carbon.  Exactly  similar  con- 
ditions applied  to  the  electric  furnace.  This  also 
couhl  be  completely  sealed  except  foi-  the  necessary 
working;  a  slight  initial  oxidation  of  about  three  points 
of  carbon  gave  place  to  a  reducing  atmosphere  far 
more  intense  than  that  of  the  crucible.  In  this  respect 
conditions  wei-e  similiai-  in  both  processes;  in  fact,  the 
electric  furnace  should  show  a  slight  superiority,  due 
to  the  better  reducing  conditions,  the  basic  hearth  and 
slag  and  sulphur. 

Steel  made  to  this  schedule  should  be  cast  in  top- 
cast  ingots,  wide-end  up  with  a  funnel  runner,  and  a 
generous  hot  top  or  dozzle.  Ingots  should  be  as  lai'ge 
as  large  as  [)ossible  for  the  class  of  work  for  which  they 
were  required  and  should  be  reasonably  uniform  in 
size  for  any  one  plant. 

Concluding,  the  author  remarked  that  as  no  saving 
was  pei-inissible  in  materials  charged  or  in  care  in  0])e- 
ration,  it  was  obvious  that  the  electric  furnace  must 
seek  to  justiiy  itself  by  economic  advantages  in  other 
ways.  This  would  be  secured  by  handling  high-grade 
steel  in  larger  quantities  by  melting  in  hundredweights 
instead  of  pounds,  by  higher  thermal  efficiency.  In 
general,  economy  must  be  sought  by  applying  quantity 
methods  and  appliances  to  quality  production.  The 
furnace  should  be  at  least  ;U)  cwts.  capacity  or  10 
ewts.  for  high-speed,  and  similar  steels.  The  charge 
of  selected  materials  should  be  heavy  stock,  of  Avhich 
25  per  cent,  should  be  heavy  first-grade  tool-scrap. 
No  ore  additions,  mill  scale  or  other  boiling  agents 
must  be  permitted,  and  no  slagging.  Carburation 
should  be  by  the  finest  carburising  agents,  no  solid 
carbon  or  grey  iron  permitted.  No  ladle  additions 
should  be  made  except  a  little  aluminium,  and  a  white 
slag  shoidd  be  attained,  and  kept  for  at  least  an  hour 
befoi-e  tapping.  Pleats  of  the  second  or  third-grade 
should  be  either  discarded  first  <|uality  heats,  or  heats 
with  slightly  inferior  melting  stock.  Second-gratles 
heats  might  be  permitted  a  little  refining,  third- 
gi-ade  heats  leather  more  with  more  latitude  in  the 
ladle  additions. 


LARGE  HEROULT  FFRNACES 

Acording  to  Mr.  J.  M.  Hall,  in  electric  furnace 
work  the'  most  striking  development  of  the  past  year 
has  been  the  .successful  starting  up  of  the  40-ton  Her- 
oult  electric  furnaces  in  the  V.  S.  Uovernment  armour- 
plate  i)lant.  These  furances  are  round  with  a  shell  18 
feet  in  diainetei-  and  8  feet  high,  with  18-ineh  brick 
walls.  Three  electrodes  are  \ised  24  inch  in  diameter 
for  aniorphous  carbon,  and  14  inch  for  graphite,  which 
has  been  tried  experimentally.  The  furnaces  take  hoi 
nuMal  from  two  basic  open-hearth  furnaces,  in  which 
the  phosjihorous  is  reduced  to  about  O.Olo  per  cent.; 
in  the  electric  furnace  the  metal  is  refined  and  the  sul- 
phur brought  down  to  between  0.008  and  0.015  per  cent. 
The  next  step  will  be  to  a  nuich  larger  furnace:  the 
100-ton  electric  furnace  is  in  sight. 
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Production  in  Iron  and  Steel  Centres 


SW  EDISH  IROS  AM)  STKKh 

Atrcordiufi:  to  tlic  ((uartei'ly  reiiort  of  the  Swedish 
Ironworks  Association,  the  first  quarter  of  1922  has 
not  l)ronfrht  any  appreciable  i-elief  in  the  depressed 
condition  of  the  iron  an  steel  market.  It  must  be  ad- 
mitted, however,  tiiat  the  expoi't  of  certain  classes  of 
steel  such  as  ingots,  bars  and  wire  rods,  has  improved, 
and  that  the  total  exports  for  the  quarter  exceed  those 
of  the  first  quarter  in  1921  by  about  MjOOO  tons.  It 
sliould  be  noted,  however,  that  in  the  statistics  for  this 
(|uarter  are  included  5,900  tons  scrap  derived  from  old 
.stock,  which  should  not  be  included  in  this  year's  pro- 
duction. 

The  Swedisli  engincerin<>'  industry  is  still  suffering 
from  the  universal  depression,  as  i)rove(l  l)v  the  fact  that 
the  imports  of  iron  and  steel  during  this  quarter  were 
reduced  by  17.000  tons,  and  are  now  about  .jO  per  cent, 
below  the  figures  for  the  first  (juarter  of  1921. 

Orders  from  abroad  continue  to  be  scarce,  altliough 
tiierc  is  a  somewhat  increased  demand  for  some  special 
i)ran(ls.  Tiie  i)rices  obtainable  are,  however,  unsatis- 
factoiy,  being  considerably  below  the  cost  of  ])n)ductioii. 
Some  big  Government  orders  liave  lately  been  placed, 
but  in  spite  of  this  fact  tiie  number  of  orders  received 
is  far  from  satisfactory,  although  certain  indications 
l)oint  to  an  inii)r()vement  in  tlie  last  few  months. 

The  following  figures  sliow  the  output  of  tlu'  various 
kinds  of  iron  and  steel  in  tons,  in  round  figures,  during 
the  first  quarter  of  1922  (and  1921):  — Pig-iron,  in- 
cluding direct  castings,  57,400  (108,700)  ;  blooms  and 
l)uddled  bars,  5,700  (6,600)  ;  Bessemer  steel  ingots,  7,900 
(3,800)  ;  open-hearth  steel  ingots,  2,900  (3,500)  ;  rolled 
and  forged  finisiied  iron  and  steel  products,  39,900 
(27,500). 


JAPANESE  IRON  AND  STEEL  IXDrSTh'Y 

The  output  of  ii'on  and  steel  in  Japan  lias  fallen  off 
considerably  since  1919,  ami  a  further  reduction  is 
anticipated  when  armament  limitation  becomes  effect- 
ive. The  Minister  of  Commerce  informed  tlie  members 
of  the  Budget  Committee  of  the  House  of  Peers  that  tlie 
production  of  the  Yawata  Steel  Works  for  1919  amount- 
ed to  610,000  tons  of  pig-iron,  and  550,000  tons  of  steel. 
In  1921  the  output  was  500,000  tons  of  pig  iron  and 
530,000  tons  of  .steel.  The  chief  of  the  Yawata  Works 
said  that  foreign  ii-on  and  steel  are  imported  and  sold 
at  lower  prices  than  the  .lai)aiu>se  nuikers  can  meet,  and 
that  the  armament  limitation  would  reduce  the  output 
of  finished  steel  by  about  ()0,00()  tons  annually.  The 
Industrial  Investigation  Council  has  formulated  three 
plans  for  the  relief  of  the  industry.  The  first  is  the 
anuilgamation  of  the  iron  arul  steel  industries;  the  sec- 
ond, tariff  etaoi  mc  taoinhrdl  lu-mlyp  roinhrdlu  hrd 
sul)sidies.  The  first  plan  is  tiiouglit  to  l)e  difficult  of 
i-ealisatiou  oAving  toi  the  conflicting  interests  among 
makers,  and  the  Industrial  Couiu-il  is  now  carrying  on 
investigations  in  regai'd  to  the  other  two  measures. 


IKON  AND  STEEL  IN  ITALY 

At  a  conference  of  the  principal  Italian  industrials, 
held  in  Rome  for  discussing  the  present  acute  crisis,  it 
was  pointed  out  that  this  was  in  a  great  measure  accen- 
tuated by  the  continual  interruptions  in  the  traffic  at 
the  i)orts,  the  preference  given  by  tlu'  Italian  Govern- 
ment to  German  maehinery  and  goods,  tlu^  ill-advised 
fi.scal,  customs  sind  financial  measures,  aiul  tiie  long 


delay  in  the  solution  of  the  crisis  of  the  Banca  Italiana 
•  di  Sconto.    A  general  closing  down  of  work.^*  is  threat 
ened  if  something  is  not  done  promptly  to  relieve  th<- 
situation. 

The  output  of  the  Italian  iron  and  steel  industry 
during  the  pa.st  year  included  25.400  tons  of  synthetiV 
pig-iron,  26,900  tons  of  coke  iron.  8,100  tons  of  char- 
coal iron,  683,200  tons  of  steel  ingots  and  ca.stings,  15,- 
400  tons  of  ferro-alloys,  2/4,000  tons  of  iron  ore,  and 
448,600  tons  of  pyrites. 


FKl-IRON  I' RO DICTION  OF  SOUTH  RUSSIA 

A  recent  statement  in  the  Soviet  papers  is  to  th»' 
effect  that  the  output  of  pig-iron  in  Southern  Russiii 
in  1921  was  only  119,670  tons  as  compared  with  4,474. 
737  tons  in  1913.  This  last  figure,  however,  is  in- 
correct, as  Southern  Russia  alone  produced  only  3.- 
046,  120  tons  of  pig-iron  in  1913,  the  Urals  coming  next 
Avith  412,160  tons,  and  the  Moscow  district  with  189.- 
980  tons,  leaving  a  small  balance  for  Northern  Ru.ssia 
to  make  up  a  total  of  4.546.  607  tons  in  the  whole  of 
Russia. 


FRENCH  STEEL  OUTPUT 

According  to  the  returns  received  by  the  French  Comiti- 
des  Forges,  the  total  output  of  ste;-]  in  France  in  1921  was 
.'3,102,170  tons,  of  which  .'5,005, i. SI  tons  were  ingots  and 
96,176  tons  castings.  The  total  represents  an  increasi 
of  91.'), 910  tons  on  the  1919  figure  and  51,774  tons  on  tlit 
total  of  1920.     The  increase  was  in  ingot  production. 

Of  the  3,102,170  tons  of  steel  output,  1,779,860  ton> 
were  basic  Bessemer  steel,  to,  091  tons  were  acid  Bessemer 
steel,  1,21'3,216  tons  opcn-liearth  steel,  9.543  tons  crucibK 
steel,  and  21',457  tons  were  ])roduced  in  electric  furnaces. 
Of  the  total,  66.1  per  cent,  were  jiroduccd  in  the  Eastern 
district  and  in  Alsace-Lorraine  against  59.4  per  cent,  in 
1920. 

The  steel  works  consumed  18.579  tons  of  ore.  28,709 
tons  of  acid  Bessemer  pig-iron,  2.035,047  tons  of  basii 
Bessemer  pig-iron,  9,548  tons  of  low-mangenese  pig-iron, 
249,154  tons  of  forge  pig-iron,  119.653  tons  of  special 
pig-iron,  and  1,056,697  tons  of  scra]i.  etc. 

The  jilant  in  H)21  includtd  10  acid  converters.  54  basic 
converters,  90  open-iiearth  furnaces.  13  crucible  and  13 
electric  furnaces.  The  number  of  workpeople  in  1921  was 
about  71,000. 

The  total  output  of  finisiied  jiroducts  in  1921  was 
2,188,714  tons,  of  which  267,750  tons  were  rolled  joists 
and  other  shapes,  292,946  tons  rails.  292.154  tons  plates 
and  sheets,  74.687  tons  universal  flats.  759.014  tons  bars 
and  commercial  steel,  18,004  tons  were  hoops.  48.208  tons 
tyres,  10,348  tons  sjirings,  36,729  tons  fishplates,  sleejiers 
and  sole  plates,  118,525  tons  wire  rods,  87.906  tons  wire. 
30,468  tons  tubes,  78,345  tons  castings,  40,579  tons  for- 
gings,  16,402  tons  tinplates.  and  17.249  tons  were  finished 
products  of  other  descriptions. 

The  Comite  des  Forges  report  that  on  February  1  last, 
there  were  19(5  blast  furnaces  in  France,  of  which  66  were 
in  blast,  74  were  ready  to  be  blown  in.  and  56  were  re- 
constructing or  being  overhauled  and  repaired.  By  March 
1  the  number  of  blast  furnaces  was  increased  to  207.  of 
wliieli  76  were  in  blast  and  72  were  ready  to  be  blown  in. 
The  French  pig-iron  output  in  F'ebruary  last  was  323.093 
tons,  compared  with  311,815  in  .lanuary.  The  output  of 
steel  ingots  and  castings  was  31(i.705  tons  in  February, 
as  compared  with  .il  1,598  tons  in  .lanuary  last. 
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Main  Belting  Company  of  Canada 


Tlic  Main  IJclting  Company  of  Canada  Limited  in- 
(•.()ri)ni-ated  as  a  Canadian  company  in  Marcli  1910  with 
Mr.  W.  T.  Plummer  as  President,  W.  McGeoi-ge  Vice 
President  and  Daniel  E.  Parl<:er  Treasurer  and  Manag- 
ing  Director. 

Dui'ing'  tlie  last  twelve  years  their  sales  of  LBVIA- 
THAN  and  ANACONDA  IJelting  have  increased  to 
siicli  an  extent  that  they  have  fonud  it  necessary  to 
(■(luip  a  plant  in  Montreal  for  the  manufacture  of  their 
belting  in  Canada.  The  same  officers  of  the  Company 
as  at  the  original  incorporation  still  remain  in  charge. 
The  handling  of  their  Canadian  husiness  always  has 
licen  strictly  Canadian  and  the  decision  to  manufacture 
in  Canada  for  domestic  and  export  husiness  is  the  result 
of  plans  made  in  their  original  entry  into  Canada. 

l\Iodern  industry,  because  of  its  importance  to  man- 
kind, the  vastness  of  the  field  it  covers,  the  infinite 
variety  of  its  applications,  the  diversity  of  conditions 
under  which  these  applications  must  be  made  and  the 
ever  changing  nature  of  the  conditions  themselves, 
lujikes  incessant  and  increasing  demands  upon  the  best 
I  hat  human  intelligence  can  produce. 

Innumei-able  problems  have  constantly  to  be  solved, 
and  none  of  them  are  more  difficult  and  complex  than 
those  which  arise  in  connection  with  belting.  Without 
belting,  industrial  life,  as  it  is  to-day  could  not  exist,  for 
ill  the  whole  system  of  power  transmission,  nothing  out- 
ranks belting  in  importance.  It  is  thi;s  evident  that  all 
questions  regarding  the  selection  and  installation  of 
belts  require  most  careful  consideration  by  trained  ex- 
perts. 

Even  in  ordinary  circumstances,  where  the  difficul- 
ties to  be  encountered  are  chiefly  mechanical,  and 
where  toughness  and  plianc.y  are  the  principal  requi- 
sites of  a  good  belt,  there  are  many  problems  which  re- 
quire careful  thought,  but  the  difficulties  to  be  over- 
come in  such  cases  sink  into  insignificance  compared 
with  those  encountered  under  the  extraordinary  con- 
ditions where  belts  often  have  to  do  their  work. 

Extremes  of  heat  and  cold,  absolute  absence  of  hu- 
midity, under-water  conditions,  fast  and  slow  speeds, 
sudden  increases  and  decreases  of  the  "load";  all  these 
iiave  to  be  taken  into  consideration.  In  addition,  the 
destriK^tive  effects  of  abrasion,  acids,  gases  and  chem- 


ical action  have  to  be  overcome.  Hence  it  is  evident 
that,  if  costly  mi  stakes  are  to  be  avoided,  a  careful 
study  of  the  conditions  in  each  case  is  necessary  before 
the  belt  is  selected,  and  also  no  one  belting  Avill  be  able 
to  give  the  same  degree  of  efficienc}^  on  all  the  install- 
ations of  all  plants. 

Leviathan-Anaconda  belting  is  the  result  of  an  evolu- 
tionaiy  process ;  it  represents  the  prolonged  labours  of 
a  host  of  expert  chemists  and  engineers,  and  is  a  typic- 
al example  of  the  survival  of  the  fittest.  In  it  are  incor- 
porated the  results  of  many  experiments  and  long  prac- 
tical experience  in  belt  making. 

It  is  the  natural  reply  to  the  imperative  demand  for 
a  belting  of  great  strength  and  ruggedness,  permanent 
pliancy  and  unfailing  tractiveness,  that  can  be  depend- 
ed upon  to  do  its  work  satisfactorily,  no  matter  what 
the  conditions  may  be.  Leviathan  satisfies  the  demand 
where  the  question  is  one  of  mchanical  difficulty,  while 
Anaconda  will  give  equal  satisfaction  where  the  condi- 
tions are  abnormal. 

The  stretching  of  belting  in  service  is  one  of  the  most 
troublesome  things  with  which  the  user  has  to  contend. 
Each  Leviathan-Anaconda  belt  is  stretched,  in  the  Com- 
pany's factory,  in  exact  and  definite  proportion  to  its 
strength  and  the  load  it  is  intended  to  carry ;  it  is  like- 
wise thoroughly  ripened  and  matured.  Hence  it  follows 
that  these  belts,  when  installed,  possess  the  ability  to 
deliver  that  load  with  a  good  margin  of  safety,  under 
every  possible  Avorking  condition,  "stretch,"  Avith  its 
destructive  tAvin  "slip,"  has  been  practically  eliminat- 
ed. 

Either  Leviathan  or  Anaconda  belts  can  be  made  end- 
less if  desired.  After  making,  they  are  seasoned  under 
tension  so  that  the  belt  is  just  the  right  length  and 
does  not  have  to  be  altered  after  running  a  fcAv  months. 
Leviathan  belting  can  be  used  anywhere  and  for  any 
purpose,  that  ordinary  belting  is  adapted  to,  Avith  per- 
fect satisfaction.  There  are  certain  special  locations, 
howcA'er,  where,  on  account  of  high  temperatures, 
acids,  fumes,  etc.,  it  would  not  be  advisable  to  use 
Leviathan  belting.  For  Avork  of  this  nature,  the  Ana- 
conda belt  has  been  perfected.  It  is  made  on  exactly 
similar  lines  to  the  Leviathan,  but  is  processed  so  that 
it  Aviir  Avithstand  those  extreme  conditions  under  Avhich 
it  Avill  have  to  do  its  work. 
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Properties  of  Stainless  Steel 


The  Mil)j('('t  of  stainless  steel,  with  |)firticiilar  rel'er-st 
piu-e  to  the  a |)pli('cil)ility  of  the  material  in  eoiliei'v  en- 
ijineerinp,  was  hroufrht  Ix'Foie  a  nieetinf;:  of  the  Midland 
institute  of  Miniri};  Enfj^ineers  at  iiarnsley  by  Dr.  W.  II. 
Hatfield  ( IJrown-Firt  h  Research  Laijoratories,  Shef- 
field). 

The  speakei'  said  that  the  development  of  the  clii'ome 
steels  as  rust -resist in^j  steels  was  quite  recent,  and  the 
sul),ieet  was  one  which,  at  the  present  time,  was  under- 
•••oin<>:  rapid  development.  The  application  of  such  mate- 
rials b.v  mininfT  enfrineers  in  the  various  mechanical 
devices  utilised  in  mininp:  was  naturally  the  care  of  the 
specialist.  Each  application  of  a  new  material  to  a  spe- 
cific purpose  i-equired  s|)ecial  consideration. 

Stainless  steel  Avas  the  name  applied  to  a  range  of 
steels  which  l)elon<j  to  the  iron-carhon-chromium  alloys, 
the  chromium  in  all  of  them  ran^^inji'  from  12  to  14.5  pei- 
cent.  The  percentajje  of  carl)on,  man<''anese,  silicon  and 
other  elements  was  controlled  Avithin  desirable  limits. 
As  a  result  of  research  and  Avorks  experiment,  there 
Avere  now  available  other  stainless  steels  than  the  or- 
ijrinal  one  Avhich  Avas  produced  for  (nitlery  and  allied 
purposes,  and  which  Avere  only  rustless  in  the  hard  con- 
dition. The  material  Avas  noAv  supplied  in  a  hifjli-tensilc 
and  machinable  condition,  simply  requii-ed  machinin<r 
to  sliape,  and  Avas  satisfactorily  rust-resisting  Avithout 
further  treatment.  There  Avas  also  a  malleable  stainless 
steel  Avhich  had  been  evolved  for  the  purpose  of  supply- 
ing a  rust-resisting  material  chiefly  in  sheet  form, 
Avhich  could  be  easily  deformed  cold,  hammered,  press- 
ed, or  draAvn  into  the  re()uisite  shape,  and  only  requii'cd 
polishing  to  produce  a  good  surface.  There  Avas  also  the 
sf)-called  stainless  iron,  Avhich  Avas  a  stainless  steel  in 
Avhich  the  carbon  content  Avas  reduced  to  a  very  Ioav 
percentage.  All  these  steels  Avere  manufactured  by  the 
electric  process  of  steel  manufacture,  and  i-eqnired  and 
received  the  careful  subsequent  manuliacture  Avhich  Avas 
necessai'v  in  the  case  of  alloy  steels. 

Continuing,  the  speaker  said  the  strength  of  stainless 
steel,  as  determined  on  the  tensile  testing  machine,  va- 
ried from  over  100  tons  per  square  in.  breaking  load  in 
the  hard  condition,  down  to  80  to  40  tons  per  square  in. 
Avhen  fully  tempered.  The  loAver  figure  corresponded 
to  malleable  stainless  steel  or  stainless  iron.  A  specimen 
series  of  figures  obtained  Avith  a  steel  containing  0.30 
per  cent,  of  carbon, the  test  pieces  being  oil-quenched 
from  950"  C.  (1,742"  Fall.)  and  then  temi)ered,  shoAv- 
ed  that  the  hardness  and  tensile  strength  Avere  substan- 
tially maintained  up  to  a  tempering  temperature  of  500 
deg.  C.  (932  deg.  Pah.)  ;  higher  tempering  temperatures 
then  resulted  in  a  thorough  tempering  of  the  material 
doAA'n  to  very  Ioav  tensile  figures.  Results  obtained  from 
the  Izod  impact  test  shoAved  that  as  the  material  Avas 
softer,  the  impact  value  Avent  up  to  a  very  high  figure. 
Apart  from  the  malleable  form,  stainless  steel  Avas  al- 
most invariably  either  used  in  the  hardened  and  slightly 
tempered  condition  in  Avhich  it  had  a  tensile  strength  of 
about  100  tons  per  sq.  in.,  or.  it  was  used  in  the  Avell- 
tempered  condition,  AA-heu  it  had  a  tensile  strength  of 
about  50  tons. 

Exhaustive  fatigue  tests  had  also  been  carried  out  on 
tliis  steel  in  both  these  coiultions,  Avith  the  folloAviug  in- 
teresting results.  The  tests  Avere  performed  on  the 
Wohler  rotary  fatigue-testing  machine.  The  test  piece 
Avas  rotated  horizontally  at  1,500  r.p.m.,  Avith  a  load 
hung  from  one  end.  This  load  Avas  cluinged  for  each 
test  until  a  load  "was  reached  Avhich  just  produced  the 

*  From  Foundry  Trade  Journal. 


le.ssijig  Avhich  the  material  vvcMdd  bear  Avithout  rup- 
ture during  10  million  revolutions.  The  results  of  the 
tests  on  stainless  steel,  in  comparison  with  those  obtain- 
ed from  an  ordinary  structural  carbon  steel,  showed 
that  mild  steel  could  only  be  stressed  alternately  in  ten- 
sion and  compression  to  between  11  and  12  tons  per  sq. 
in.  if  the  material  Avas  to  survive  10  million  revolutions. 
In  the  50-ton  (Avell-tcmpered)  condition,  stainless 
Avould  carry  alternate  tension  and  compression  stre>><'> 
of  21  tons  per  sq.  in.,  Avhilst  in  the  100-tf)n  f knife- 
temper)  condition,  this  material  Avould  stand  :{2  \<>ns 
per  sq.  in. 

Stainless  steel  maintained  its  strength  at  high  tem- 
peratures to  a  much  greater  degree  than  ordinary  steel, 
and  might  therefore  be  employed  Avith  advantage  Avhere 
|)arts  had  to  Avithsland  stresses  at  temj)eratures  above 
the  normal.  Moreover,  experiments  inclicated  that  the 
energy  absorbed  in  the  notched-bar  impact  test  Avas  not 
substantially  modified  until  temperatures  approaching 
600  deg.  C.  Avere  attained.  Above  that  temperature  the 
values  increased. 

Regarding  the  resistance  to  sealing,  Dr.  Hatfield  said 
that  in  comparison  Avitli  ordinary  carbon  steels,  stain- 
less steel  resisted  scaling  to  a  marked  degree  Avith  in- 
creaing  temperature.  Tests  perff)rmed  up  to  1.000  de^r 
C.  (1,832  deg.  Fah.)  on  mild  steel,  alloy  steels,  tungsten 
steels,  and  stainless  steel,  shoAved  that  stainless  sted 
scaled  less  than  any  of  the  others.  The  temper  colours 
produced  at  much  lower  temperatures  formed  an  analo- 
gous phenomenon  to  scaling,  and  it  Avas  Avell  known 
that  Avhen  hardened  tool-steel  Avas  tempered,  the  origin- 
ally bright  surface  Avent  through  a  series  of  colours. 
During  that  process  of  colour-change  Avith  increasing 
tcmjierature,  the  skin  of  the  steel  became  seriously  af- 
fected Avhen  visible  red  heat  was  attained.  Stainless 
steel  res{)onded  in  a  very  different  manner,  and  up  to 
temperatures  of  800  deg.  C.  (1,472  deg.  Fah.  )  the,  effect 
on  the  surface  Avas  confined  to  the  colour  effect  only. 
The  same  temper  colours  obtained  during  tempering,  in 
the  case  of  stainless  steel,  corresponded  to  much  higher 
temperatures  than  in  the  case  of  carbon  steel. 

The  ordinary  methods  of  preparing  steel  surface- 
should  be  employed  Avith  stainless  steel.    It  should  be 
pointed  out,  hoAvever,  that  grinding  should  ahvays  hr 
done  Avith  Avater.  If  by  an  abrading  action  the  temper 
ature  of  the  surface  Avas  unduly  raised,  the  stainless 
properties  Avere  locally  affected  by  the  scorching  effect 
thus  produced.  For  the  best  results  the  surface  should 
ahvays  be  as  good  as  could  be  commercially  obtained 
Nevertheless,  it  Avas  not  necessary  to  have  a  highly-pol 
islied  surface  for  the  material  to  be  rust-resisting,  pro- 
vided all  scale  and  pit-marks  Avere  eliminated. 

Concluding,  the  speaker  said  it  AAas  quite  clear  that 
there  Avere  about  a  colliery  many  items  Avhich  could  use 
fully  and  economically  be  manufactured  in  stainless 
steel :  for  instance,  boiler  fittings,  pump  rods,  pump  cv- 
linder  liners,  ropes,  etc. 


The  production  of  chromite  in  Southern  Rhodesia 
has  become  one  of  the  principal  branches  of  the  mineral 
industry  of  that  part  of  South  Africa.  Last  vear  - 
output  had  a  value  of  almost  a  million  dollars.  Ther. 
are  also  extensive  deposits  of  chromite  in  the  Transvaal . 
but  those  of  Rhodesia  promise  to  dnmiuate  the  market. 

Chromite  is  of  interest  to  the  ferrous  metallurgLst 
chiefly  on  account  of  the  groAving  production  of  allovs 
of  iron  and  chromium,  such  as  "stainless  steel",  "stain 
less  iron",  and  certain  high-speed  steels.  Chromium 
and  cobalt  are  the  principal  constituents  of  "stellite". 
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AccumU'lators,  Hydraulic: 

Sniait-'J'uriier   Machine  Co..   Hamilton,  Ont. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  Compressors: 

It.  '1'.  Gilinan  &  Co.,  Montreal. 
Alnmlnuin: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 
Augrle  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

Axles,  Car: 

Nova  Scotia  Steel  &  Coal  Co..  Ijimited.  New  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  liocomotive: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
United  States  Steel  Products  Co.,  Montreal. 

B  trrel  Stock  (Black  Steel  Sheets) : 

Seneca  Iron  &  Steel  Co..  Buffalo.  N.T. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

»  «rB; 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Montreal. 

bnrs.  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian  Western  Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

FerRu.son  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

Tlie  Steel  Company  of  Canada,  Hamilton,  Ont. 

Reals,  McCartliy  &  Rogers,  Buffalo.  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow,  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Le.slie,  A.  C.  &  Co.,  Ltd..  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
Nov;i  Scolia  S(pel  /ic  Coal  Co..  Tjlmlted.  New  Glasgow, 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
TTnited  States  Steel  Products  Co.,  Montreal. 


N.S. 


Billets,  Blooms  and  Slates: 

Dominion  lion  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nov.a  Scotia  .Sleel  *  Coal  Co..  Limited.  New  Glasgow,  N.S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Bnhber: 

DiimIoi)  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont. 
Benzol: 

Dominion  Iron        Steel  Coy..  Ltd..  Sydney.  N.  S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bliiders,  Core: 

Hyde  Xc  .Sons,  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co..  Ltd..  Sherbrooke,  Que. 

Ueld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto. 

Toronto  Iron  Works,  Toronto,  Ont. 

Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seiipca  Tion  &  Sleel  Co.,  Buffalo.  N.Y. 
Leslie  &  Co..  Ltd..  A.  C.  Montreal.  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  b  Billets: 

Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 
Dominion   Foundries  &  Steel,   Ltd..   Hamilton.  Om. 
Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 
Steel  Co   of  Canada.  Ltd..  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Slerllntr  Engine  Works.  Winnipeg,  Man. 
n.  T.  Gllman  &  Co..  Montreal. 


Bolts; 

Kalne.M  &  Peckover.  Toronto.  Ont. 
•^IppI  Co.  of  Canj.da.  Ha  .illton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 


Bolts.  Ballway: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton,  Ont. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co..  Buffalo   N  T 
Quigley  Furnace  Specialties  Co..  New  York 
Dommion  Foundry  Supply  Co.,  Ltd.,  Montreal 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toionlc  J-c 
Brick-insulating: 

Quigley  Furnace  Specialties  Co..  New  York 
Dominion  Foundry  Supply  Co.,  Ltd..  Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal.  Que. 

Buildings,  Metal: 

Pedlar  People.  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 

Carriers: 

Canadian  Mathews  Gravity  Carrier  Co..  Toronto.  Ont, 

Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto,  Ont 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries.  Montreal. 

Castings,  Aluminum: 

Wentworth  Mfg.  Co.,  Limited.  Hamilton,  Ont. 

Castings,  Brass: 

WentworHi   Mfg.   Co.,   Limited.   Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C%ii. 

Castings,  Bronze: 

Wentworth  Mfg.  Co.,  Limited,  Hamilton.  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd..  Brantford,  Can 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Electrical  Fittings  &  Foundry,  Ltd.,  Toronto  C'nt 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd..  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd..  Montreal  P  Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co.,  Hamilton,  Ont. 
Joliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reld  &  Brown  Structural  Steel  &  Iron  WorK^i,  Ltd  Toi 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian  Steel   Foimdrles,  Titd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd..  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd..  Hamilton.  Or;'. 
Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 

Cement.  High  Temperature: 

Quigley  Furnace  Specialties  Co..  New  YorK. 
Dominion  Foundry  Supply  Co..  Ltd..  Montreal. 
Chrome : 

American  Refractories  Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd.,  Toronto.  Ont. 
Milton  Hersey  Co.,  Ltd..  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  loathe  and  Borlnir  UlU: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Ch.  . 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co..  Fostorla,  Ohio,  U.8.A. 

United  States  i^teel  Products  Co.,  Montreal. 


Concrete  Hardener  and  Waterproofer: 

Beverldge    Supply    Company,  Limited, 


Mont  re  Ai 


Bolts.  Nnts.  BlTots: 

r-nnartlon    Tube    St    Iron    Co.    Ltd.  Montreal. 
Steel  Company  of  Canada.  Ltd..  Hamilton.  Ont. 


Conanltln;  Engineers: 

W  K.  Moore  ft  Co..  Ltd..  PIttsburr.  F». 
W   a   "^vlor  Co .  Cleveland 
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KLFJ'THIC  STEEL 

]u  ii  piipcr  on  "'nic  PiTscnl  Status  of  Klccti-i.-  Knr- 
lUK'Ps  ill  Steel  :\hikinK'".  n^nd  l)y  Mf.  II.  Eteliells.  P,.A., 
before  the  West  of  SeotUiiul  Iron  and  Steel  Institute, 
and  |)ul)lished  in  tlie  "Journal"  of  the  Institute,  the 
author  remarked  that  opinion  was  unanimous  tliat  !)ro[)- 
erlv-niade  electric  steel  gave  shock-resistance  tests, 
as  Vxemplified  liv  the  Izod  test,  which  were  never  ap- 
proached bv  other  classes  of  steel.  Takinji:  the  same 
chemical  eomi)osition  of  open-hearth  and  electric  steels 
the  treatment  beinf?  the  same,  the  electric  steel  would 
give  a.  better  elongation,  while  its  tensile  strength  re- 
mained about  the  same.   In  steel  made  for  castings, 
these  features  came  out  remarkably  well.  Test-bars  cut 
from  a  casting  of  basic  open-heartii  steel,  C  0.25  Si 
0.28,  S  0.0:58,  P  0.019,  and  Mn  0.63,  without  heat 
treatment,  gave  vield  point,  15  tons;  miax.  stress,  31 
tons;  elongation  iii  2  in.,  16  per  cent;  reduction  of  area, 
57  per  cent.    A  comparable  acid  open-hearth  steel  of  C 
0.27,  Si  0.27,  S  0.04,  P  0.29,  Mn  0.57  gave  yield  point, 
16  tons;  max.  stress,  31  tons;  elongation,  13.5  per  cent, 
on  2  in.';  reduction  of  area,  53  per  cent.  A  representa- 
tive electric  steel  of  C  0.24,  Si  0.25,  S  0.015,  P  0.02, 
Mn  0.80  would  give  under  the  same  conditions  yield 
point,  18  tons;  max.  stress,  32  tons;  elongation,  24  per 
cent,  on  2  in.;  reduction  of  area,  45  per  cent.  A  i)lain 
carbon  steel,  C  0.35,  gave  on  the  rolled  bar,  without 
subsequent  heat  treatment,  yield  point,  33  tons;  max. 
stress  43  5;  elongation,  24  per  cent,  on  2in. ;  reduction 
of  area,  53.6 ;  with  an  Izod  test  of  57  ft.-lbs.  In  working 
an  electric  furnace  the  slag  .should  be  kept  as  ])asic  as 
possible,  consistent  with  fluidity,  and  should  never  be 
allowed'  to  become  silicious.    A  good  analysis  was: 
CaO,  45  per  cent.;  SiO.,  10  per  cent.;  MnO,  7.00  per 
cent.;  FeO.  28  per  cent.;  Fe.O,,  6  per  cent.;  P.O.,,  1.50 
per  cent.  A  good  finisliing  slag  might  contain  6.5  to  80 
per  cent,  combined  lime  and  magnesia,  15  to  25  p.  c. 
silica,  4  to  6  per  cent,  alumina,  tx^aces  only  of  maganese 
and  iron  oxides,  and  over  1  per  cent,  of  sulphur. 

GREY  CAST  IRON.  MALLEABLE  CAST  IRON 
OR  STEEL* 

By  Neville  Deane. 
The  question  as  to  which  of  these  three  materials 
to  use  is  one  which  engineers  are  often  called  upon 
to  solve  in  the  designing  of  a  new  i)lant.  Obviously,  the 
answer  is  whichever  of  the  three  will  perform  the  work 
iHMiuired  at  the  lowest  cost,  so  that  it  is  necessary  to 
know  r<«r  what  puri)ose  each  material  is  most  suitable. 

Grey  Iron 

There  are  some  uses  which  are  almost  exclusive  to 
certain  materials;  others  depend  upon  special  circum- 
stances. Grey  iron  castings  are  suitable  for  any  parts 
subjected  to  a  crus'hing  strain,  but  not  for  parts  intend- 
ed to  with.stand  twisting,  bending,  or  shearing  stresses. 
In  fact,  grey  iron  is  for  rigid  structures,  except  under 
special  conditions  —  e.  g.,  piston  rings.  Such  parts  as 
furnace  plates,  engine  bed-plate,  eolumns,  cylinders, 
])ipes  for  gas  and  water,  etc..  arc  usually  made  of  or- 
dinary grey  iron  with  success. 

Malleahlr  lioit 

Malleable  cast  iron  is,  of  course,  more  expensive  than 
grey  iron,  but,  by  way  of  compensation,  sections  may 
be  "made  much  "lighter  by  reason  of  the  increased 
strength,  which  is  often  more  economical.  Malleable 
eastings  are  excellenl  for  small  to  medium-sized  work 


which  is  often  (tailed  ujion  to  bear  bending  or  twist- 
ing stresses  or  to  withstand  shocks.  Vov  these  reasons 
it  is  used,  almost  to  the  exclusion  of  other  materials, 
for  various  parts  of  motors,  cyele.«»,  agriculture  maehin 
cry,  railway  work,  keys,  and  a  host  of  similar  small 
parts.  It  is  easily  machined,  can  be  ca.st  into  most  in- 
tricate shapes  «)f  thick  or  thin  sections,  has  a  clt-an 
surface,  can  be  l»ent  in  the  cold  if  fairly  thin,  and  has 
a  remarkable  |)Ower  of  resisting  corrosirm.   These  ad- 
vantages are  applicalile  to  lioth  white  and  black  heart 
ca.stings,  but  the  former  is  more  suitable  for  thin  sec 
fions  than  thick,  whilst  the  latter  is  suitable  for  either 
thick  (ir  thin  sections. 

Steel 

With  steel  there  is  a  choice  between  castings  and 
forgings.  Where  possible  the  latter  are  the  better,  an^l 
in  cases  whei"e  strength  is  the  main  consideration,  are 
to  be  preferred  to  malleable  castings.  On  the  other 
hand,  steel  castings  are  applicable  to  more  complicated 
jobs  where  strength,  together  with  ductility,  is  desired 
Steel  cannot  easily  be  ca.st  intf)  very  thin  sections,  sucl, 
as  is  possible  with  malleable  cast  iron,  and  the  surfaci' 
is  usually  rougiier. 

There  is  also  a  tendency  to  l)lowhole-  and  spongy  de- 
fects unless  care  is  taken.  Additionally  there  is  th' 
"drawing"  trouble  characteristic  of  all  eastings.  Th- 
.';trength  is  normally  higher  than  that  of  malleable  cast 
iron,  and  in  addition  the  structure  is  the  same  through- 
out, -ttiiilst  in  iiiialleable  castings  the  inner  core  of  thf 
.section  is  vastly  different  from  the  outer  surface.  Thi- 
is  a  matter  needing  consideration  if  a  large  amount  n: 
machining  is  to  be  done. 

To  sum'  up,  therefore,  steel  is  used  where  strength 
and  ductility  are  required  more  than  anything  else; 
malleable  cast  iron  is  used  where  strength  and  ductility 
combind  with  thin  sections  and  clean-surfaced  eastings 
are  needed:  and  grey  cast  iron  is  used  where  strength 
in  compression,  comiiiined  with  a  cast  shape,  but  prac- 
tical! v  no  malleabilitv  is  reouired. 


BELGIAN 


STEELWORKS  AND  FOREIGN 
CONTRACTS 


*  From  Foundry  Trade  Journal. 


Tlie  recent  success  of  Belgian  steel  works  in  secur- 
ing contracts  in  international  competition  has  reduc- 
ed a  Brussels  paper  to  compile  from  official  sources  a 
list  of  .such  oi'ders  booked  during  the  current  year, 
with  special  reference  to  German  competition.  Takini: 
the  Belgian  contract  prices  at  100.  the  percentages  ot 
the  German  prices  are  said  to  compare  as  follows : - 
An  order  for  21,000  tons  of  rails  for  Holland.  101 ;  1.2- 
50  tons  of  rails  for  Brazil,  101 ;  other  railway  material 
for  Brazil,  105.  In  the  case  of  contracts  for  Bulgaria 
—  5.800  tons  of  rails,  114:  1,600  tyres,131:  101  tons  of 
rail  fastenings,  110:  galvanised  tubes.  125:  and  50.000 
steel  sleepers,  116. 

The  results  of  the  Belgian  tenders  for  Bulgaria  gave 
rise  to  the  following  comments  on  the  part  of  a  Sofia 
journel  in  February.  Dealing  with  the  rail  contract  it 
stated: — "Among  the  14  firms  who  took  part  in  this 
competition  the  Krupps  firm  offered  a  price  of  4.000.- 
000  levas  (say  £160,000  at  pari  in  excess  of  that  of  the 
Belgian  syndicate.  The  whole  amount  involved  was 
28,000  000  levas  (£1.120.000  at  par).  This  competition, 
as  well  as  the  others  which  have  recently  taken  place, 
has  raised  great  interest  on  the  part  of  our  merchants 
in  Belgian  goods,  the  price  of  which  has  become  the 
lowest  in  the  European  market." 
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EDITORIAL 


CONFERENCE  ON  IRON  ORE 

The  conference  on  iron  ore  called  by  the  Honourable 
Harry  Mills,  Minister  of  Mines,  in  Toronto  on  July  5th, 
promises  to  mark  an  epoch  in  Ontario's,  and  Canada's,  iron 
ore  problem.  Ever  since  Mr.  Mills  assumed  his  minis- 
terial duties,  he  has  evinced  a  special  interest  in  this,  the 
most  serious  single  problem  that  confronts  his  depart- 
ment, as  well  as  one  of  the  most  serious  commercial  prob- 
lems that  faces  Canada.  There  is  no  need  of  repeating 
here  the  data  that  demonstrate  the  vast  annual  loss  in 
the  nation's  revenue  due  to  our  present  non-production 
of  iron  ore;  but  we  wish  to  draw  attention  again  to  the 
fact  that  the  problem  that  Mr.  Mills  is  now  facing  squarely 
is  one  worthy  of  the  best  attention  he  can  give  it,  and 
likewise  that  he  will  need,  to  attain  its  solution,  the  ener- 
getic assistance  of  some  of  the  best  brains  in  our  country. 

That  Mr.  Mills  is  fully  cognisant  of  the  fact  that  vo- 
luntary effort  alone  will  never  solve  the  problem,  is  de- 
monstrated by  his  having  at  once  acceded  to  and  se- 
conded the  request  of  the  conference  that  complete  data, 
and  well-considered  recommendations  therefrom,  be  gath- 
ered by  a  small  commission  of  experts,  the  ablest  that  can 
be  found,  under  a  retainer  from  the  Provincial  govern- 
ment. Many  have  been  the  conferences  on  the  question  of 
Ontario's  iron  ore;  but  the  resolutions  adopted  have  in  the 
main  been  empty  verbiage,  due  to  a  lack  of  that  con- 
centrated and  continuous  human  effort  which  alone  is 
competent  to  solve  the  problem,  and  which  is  ordinarily 
not  available  unless  it  is  adequately  paid  for. 

For  the  first  time  (so  far  as  we  can  learn)  a  prominent 
blast-furnace  manager  is  numbered  among  the  practical 
optimists  who  for  years  have  believed  that  the  iron  ore 
to  be  had  in  Ontario  can  be  economically  used.  It  is 
mainly  due  to  this  accession  to  the  ranks  of  the  believers 
that  tlic  conference  was  able  to  present  a  united  front  in 
recommending  that  the  provincial  government  ajjpropriate 
public  funds  to  investigate  the  problem.  Mr.  J.  D.  Jones, 
manager  of  the  Algoma  Steel  Corporation,  is  not  only  a 
technologist  of  outstanding  ability,  but  also  a  hard-headed 
business  man.  Wlien,  witli  his  knowledge  of  the  practical 
difficulties,  he  is  willing  to  put  himself  publicly  on  record 
as  in  favour  of  an  attempt  to  produce  bcnef iciated  ores  in 
large  quantity  in  Ontario,  furnace  managers  witli  less 
practical  knowledge  and  lacking  his  courageous  pre  vision 
may  well  re-examine  the  situation. 

This  conference  has  been  a  demonstration  of  what  can 
be  accomplished  when  a  keen  mentality  is  applied  witli 
singleness  of  purpose  to  the  solution  of  a  public  problem. 


m 


When  Mr.  Mills  called  this  conference  together  he  must 
have  had  some  misgivings  lest  the  divergent,  and  possibly 
the  selfish,  interests  of  those  present  would  obscure  the 
vision  of  what  is  their  common  aim.  Personal  and  sec- 
tional interests  were,  of  course,  discussed  and  at  times 
threatened  to  monopolize  the  attention  of  the  meeting.  But 
judicial  statements  by  several  of  the  members  were  so  im- 
pressive and  were  such  outstanding  features  that  the 
Minister  was  able,  without  undue  effort,  to  direct  atten- 
tion to  the  main  issues. 

Mr.  Mills  ha^  put  his  hand  to  the  plow,  and  he  is  mak- 
ing a  straight  furrow.  He  is  not  a  man  whose  attention 
will  be  easily  diverted  from  his  purpose.  He  has  sought 
and  obtained  a  popular  mandate,  voiced  by  the  most  com- 
petent leaders  he  could  find.  We  hope  and  believe  that 
he  will  have,  from  now  on,  the  united  and  continuous  sup- 
port of  those  interested  in  Ontario's  iron  ore  problem,  and 
we  are  confident  that  this  united  effort  will  end  in  success. 


CANADA'S  BIRTHDAY 


Last  Saturday  we  celebrated  our  Dominion's  fifty-fifth 
birthday.  There  are  many  now  living  who  can  remem- 
ber the  first  Confederation  day,  when  the  unconnected 
British  colonies  of  North  America  promised  solemnly  to 
become  a  unit  within  the  British  Empire.  These  fifty- 
five  years  have  wrought  a  change  that  is  beyond  the  vision 
even  of  those  men  of  steadfast  faith  to  whom  the  Act  of 
Confederation  was  due.  East  and  West  have  been  brought 
together  across  a  distance  greater  than  ocean's  width,  and 
the  barren  plain  between  has  become  one  of  the  world's 
granaries.  The  word  Canada  has  come  to  signify,  not 
merely  a  half  of  the  North  American  continent,  but  the 
home  of  a  young  nation,  as  get  only  partly  conscious, 
elementary  in  its  ideas,  and  unformed  in  its  habits;  but 
still  (thanks  to  the  late  war)  anxious  and  able  to  take  its 
place  among  the  nations.  During  these  fifty-five  years 
our  iron  and  steel  industry  has  grown  from  a  mere  be- 
ginning in  1867,  and  to-day  is  the  ()rincipal  item  in  our 
country's  industrial  system. 

These  are  a  few  of  the  great  tilings  accomplished  dur- 
ing the  j)a.st  half-century  —  mainly,  be  it  noted,  by  the 
generation  that  is  now  handing  over  its  burden  to  its  suc- 
cessor. But  not  all  the  developments  of  that  period  offer 
us  the  same  reasons  for  self-congratulation.  It  is  well  to 
look  at  both  sides  of  the  picture. 

riiough  we  iiavi-  MOW  a  Inidding  national  consciousness 
we  must  not  forget  that  its  growth  is  as  yet  not  at  all 
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robust,  and  its  full  bloom  and  fruition  will  be  assured 
only  if  we  tend  and  nurture  it  as  its  value  deserves.  The 
national  interest  is  still  subordinated,  in  large  degree,  to 
provincial  and  sectional  interests;  while  personal  interests 
at  present  exclude  a  view  of  the  common  weal  to  an  ex- 
tent that  alarms  many  students  of  Canadian  men  and  af- 
fairs. This  ininursion  in  our  personal  affairs,  to  the  vir- 
tual exclusion  of  public  duties,  is  so  prevalent  in  Canada 
that  our  trans-Atlantic  relatives  commonly  take  it  as  ty- 
pical of  our  country.  The  natural  result  is  that  Canada  is 
today  ruled  to  a  great  extent  by  demagogues  and  others 
of  like  tendency,  whose  interest  is  self-centred,  to  the  ex- 
clusion of  the  interests  that  they  publicly  profess. 

Nor  are  our  habits  unimpeachable  in  the  sphere  of 
social  existence.  Our  chief  city  has  lately  earned  the  re- 
putation of  being  the  pest-house  of  the  North  American 
continent.  The  finger  of  scorn  is  being  pointed  at  us  by 
our  southern  neighbors  with  increasing  regularity,  and  for 
just  cause.  Not  until  we  make  a  united,  national  effort 
to  control  the  illegal  traffic  in  liquor  and  drugs,  and 
other  vicious  tendencies  for  which  our  country  is  rapidly 
becoming  notorious,  can  we  consider  ourselves  on  an 
equality  with  the  citizens  of  the  United  States.  They  are 
at  least  making  an  honest  attempt  to  "clean  up"  their 
country  from  coast  to  coast. 

In  the  realm  of  finance,  we  have  allowed,  on  a  huge 
scale,  a  selfish  manij)ulation  of  public  and  manufacturing 
services,  of  our  natural  resources  and  even  of  food-stuffs, 
that  has  made  many  millionaires,  but  has  impoverished 
our  country  to  a  degree  that  we  do  not  yet  fully  realize. 
I'inancial  manipulators,  still  increasing  in  luiiiiber, 
batten  and  grow  fat  on  the  bodies  of  those  wliose  honest 
toil  results  in  Canada's  material  well-being. 

In  our  iron  and  steel  industry  we  have  niueli  to  be 
thankful  for,  yet  much  to  fear.  The  whole  of  tiie  iron 
ore  feeding  our  furnaces  is  imported  from  abroad.  This 
entails  an  annual  expense  of  tremendous  proportions.  The 
efforts  to  date  to  develop  a  domestic  source  of  supply 
have  been,  not  fruitless,  but  inadequate.  The  most  im- 
portant single  industry  Canada  possesses  is  on  an  inse- 
cure foundation.  In  this  regard  we  Canadians  have  still 
to  attain  that  position  of  independence  and  self-reliance 
which  alone  will  make  us  worthy  of  nationhood. 

We  have  here  presented,  deliberately,  the  sombre  side 
of  the  question,  as  an  antidote  to  the  self-satisfaction  and 
self-congratulation  that  usually  accompany  and  succeed 
the  national  birthday.  If  we  are  to  have  an  ordered  and 
logical  development  in  Canada,  in  mining  as  in  other  de- 
partments of  our  national  life,  we  must  face  all  sides  of 
each  question  squarely. 

FOUNDR  YMF.N  PROMOTE  INrEliXATIOXAL 
AMITY 

The  recent  annual  meeting  of  the  American  Foundry- 
men's  Association  in  Rochester,  N.Y..  has  more  significance 
than  most  annual  meetings.  It  was  an  international  con- 
ference, as  Canadian  and  British  found rymcn  had  been 
especially  invited  to  be  present,  and  representatives  of 
France  and  Belgium  also  attended. 


It  is  now  commonly  realized  that  science  is  one  and  in- 
divisible, and  has  no  regard  for  inventions  of  man  such  as 
international  boundaries.  Science  is  one  of  those  tangible 
assets  to  international  co-operation  and  good-will  that  al- 
ready ignores  the  man-made  differences  between  nations 
and  races — differences  that  have  been  so  prolific  of  strife 
since  that  time  in  the  dawn  of  history  when  the  first  mar 
tial  genius  invented  organized  human  warfare.  Organiz- 
ed warfare  is  not  indignnous  to  the  human  race — it  was 
grafted  upon  it;  and  the  consequent  development  of  na- 
tionhood and  international  differences  can  be  so  modified 
by  civilizing  agencies  as  to  cause  a  reversion  to  our  former 
sound  idea  of  primitive  times,  when  the  inevitable  struggle 
for  existence  was  not  organized  upon  the  artificial  lines  of 
international  competition,  but  was  based  upon  individual 
qualities,  guided  by  natural  impulses  and  instincts. 

In  bringing  about  the  international  amity  that  all  but 
junkers  and  fire-brands  desire,  no  means  can  be  morr- 
effective  than  such  co-operative  activities  as  we  have 
seen  in  operation  in  Rochester.  The  exchange  of  ideas 
among  Americans,  Canadians,  Britishers,  Frenchmen  and 
Belgians  will  lead,  not  only  to  a  better  common  under 
standing,  and  an  exchange  of  scientific  ideas,  but  to  that 
every-day  commercial  intercourse  upon  which,  it  is  said, 
the  British  Empire  has  been  founded,  and  upon  wliich  it 
still  so  largely  rests. 

If  the  late  war  has  resulted  in  no  other  good  thing,  it 
has  produced  an  international  acquaintance  and  interest 
that  far  transcends  what  previously  existed.  The  barriers 
against  international  trade  have  lately  been  made  higher, 
and  still  higher,  but  mainly,  it  may  be  noted,  on  the  instiga- 
tion of  politicians  and  of  commercial  interests  with  selfish 
motives  and  a  short-sighted  policy.  The  sound  and  far- 
reaching  policy,  best  in  the  long  room  for  the  whole 
world  as  well  as  far  each  of  its  component  parts,  is  as 
free  an  intercourse  among  the  nations  as  well-founded 
national  policies  and  personal  interests  of  the  less  selfish 
variety  will  allow.  The  foundrymen  of  five  countries 
have  begun  to  do  their  hit  in  bringing  about  this  much- 
desired  condition. 


VNFIXTSHED  PRODCCTS 

In  tlie  metallurgical  iiulustries  the  term  ''finished 
product"  is  loosely  used.  We  may  take  it  to  mean  that, 
although  smelter  and  refinery  products  may  require 
further  manufacture  before  they  enter  the  markets  of 
the  world,  they  have  been  brought  to  the  final  stage  so 
far  as  the  prime  producing  establishments  are  concern- 
ed. For  instance,  concentrate,  matte,  impure  bullion,  or 
refined  metal  may  be  shipped  and  sold  by  a  mining  and 
smelting  company.  Only  the  refined  metal,  however, 
represents  the  "finished  product". 

There  is  something  of  an  analogy  here  between  the 
production  of  metals  and  the  output  of  our  universities. 
We  fear  that  our  institutions  of  learning  are  not  yet  giv- 
ing us  the  properly  finished  articles.  The  substitute  is 
often  attractive,  but  it  does  not  serve  the  purpose  it  is 
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supposed  to  serve.  It  is  very  apt  to  have  its  value  di- 
Diinished  by  "segregations,"  "slag  inclusions  and  ad- 
hesions" and  so  on. 

To  be  specific,  there  is  not  much  evidence  that  our 
technical  graduates  are  better  fitted  today  to  cope  with 
tlie  world,  the  flesh,  and  the  devil,  tlian  they  were 
twenty  years  ago.  Today  it  is  as  true  as  it  was  a  genera- 
tion ago  that  a  fairly  bright  young  office  man,  without 
college  training,  has  a  vastly  greater  chance  of  becom- 
ing the  general  manager  or  president  of  a  large  mining 
or  smelting  company  than  has  the  technical  graduate. 

In  part  the  "segregations"  and  "slag  adhesions" 
mentioned  above,  impede  the  graduate's  progress.  He 
leaves  college  with  pre-eonceived  ideas  that  it  may  take 
years  of  hard  knocks  to  correct.  In  the  three  or  four 
years  of  his  college  course  he  is  taught  nothing  at  all 
that  touches  directly  on  the  making  and  handling  of 
money.  Even  the  marketing  of  mineral  products  is  to- 
tally neglected.  The  results  speak  for  themselves  in  no 
iiiu-ertain  way.  Unemployment  or  constant  change  of 
employment,  no  hope  of  a  competency  unless  he  permit 
the  promoter  to  misuse  him,  these  are  the  guerdon  of 
the  mining  engineer.  And  yet  our  colleges  continue 
cheerily  to  turn  loose  increasing  numbers  of  mining 
graduates,  to  wander  in  the  parched  and  perilous  past- 
ures of  the  business  world! 


hlilTISH  MONEY  FOR  BRITISH  DOMINIONS 
There  has  evidently  been  launched  in  London  lately  a 
wt  ll-organized  and  decided  movement  in  favour  of  the 
dcvflopment  of  the  natural  resources  of  the  Empire.  The 
slogan  "Britons  for  British  Dominions"  is  to  be  accom- 
panied by  "British  money  for  British  Dominions."  One 
cable  dispatch  quotes  The  Times  as  saying  that,  since  the 
Soviet  has  decided  to  remain  apart  from  the  world,  Brit- 
ish capital  must  look  to  the  Empire  for  its  opportunities  of 
investment.  Another  announcement  is  to  the  effect  that 
a  group  of  prominent  British  manufacturers  will  enter 
seriously  into  supplying  the  Canadian  trade,  in  competi- 
tion with  the  United  States,  using  Canada  itself  mainly 
as  their  base  of  operations. 

All  this,  and  much  more  that  has  transpired  recently, 
s])eaks  well  for  future  Anglo-Canadian  solidarity.  A 
large  part  of  the  Briti.sh  investment  in  Canada  to  date  has 
i)een  of  the  long-distance  variety,  and  consequently  less  of 
a  cementing  tie,  and  less  satisfactory  altogether,  than  the 
investment  it  is  now  proposed  to  make. 

It  is  true  that  there  will  not  be  in  Canada  the  oppor- 
tunity for  quick  and  easy  gain  that  there  might  be  in,  say, 
Siberia.  The  British  industrial  pioneer  in  Siberia  might 
have  ehances  of  development  such  as  fall  to  the  lot  only  of 
those  that  penetrate  far  among  untutored  peoples.  In 
Canada  the  British  investor  will  have  to  meet  the  competi- 
tion of  native  Canadians  and  of  our  southern  neighbors. 
Still,  this  will  not  by  any  means  deter  those  who  have  for 
centuries  got  more  than  their  quota  of  gain  from  the  free 
markets  of  tl,ie  world. 


LOPOANADA  US 

The  chief  undeveloped  resource  of  Canada  is  her  minered 
deposits.  It  is  fortunate  for  Canada  that  this  is  so.  To 
quote  Dr.  C.  V.  Corless  in  his  presidential  address  of  last 
March,  "Mining  is  the  basic  industry  of  progress,  as  agri- 
culture is  of  subsistence."  Except  for  unfortunate 
(though  unavoidable)  mishaps  in  the  food  supply  of 
some  parts  of  the  world,  and  the  present  unbalanced 
state  of  war-torn  Central  Europe,  the  subsistence  of  the 
human  race  is  pretty  well  provided  for,  and  so  the  pos- 
sibilities of  the  development  of  agriculture  in  Canada  by 
means  of  the  export  of  food-stuffs  is  limited. 

Mineral  production  is  in  quite  a  different  case.  The 
consumption  of  the  products  of  the  world's  mines  has, 
through  successive  ages,  measured  roughly  the  attendant 
degree  of  civilization.  Creature  comfort  and  the  leisure 
that  is  the  pre-requisite  of  mental  development  are  almost 
entirely  dependent  upon  the  products  of  mines  and  quar- 
ries. We  are  as  yet  far  from  the  end  of  the  advancement 
■  of  our  material  civilization,  and  hence  our  consumption 
of  mineral  products  will  continue  to  increase  vastly. 

It  is  most  desirable  that  the  outside  capital  necessary 
to  develop  Canada's  mineral  industry  should  come,  as 
much  as  possible,  from  Britain.  We  are  now  on  the  eve 
of  developing  what  will  probably  be  a  most  important  in- 
dustry— the  production  of  iron  ore.  Our  native  ore  is 
mainly  of  such  a  character  that  it  requires  concentration 
or  "beneficiation"  before  it  can  be  used  in  the  blast-fur- 
nace. This  treatment  requires  the  establishment  of  ex- 
tensive plants  and  a  correspondingly  heavy  investment.  It 
seems  likely,  at  the  moment,  that  the  capital  required  will 
come  mainly  from  the  United  States.  We  hope  that  at 
least  a  substantial  part  of  the  investment  will  be  made  by 
British  capitalists.  It  is  now  rapidly  becoming  the  vogue 
in  Britain  to  develop  Imperial  rather  than  foreign  re- 
sources. Here  in  Canada,  to  day,  is  an  opportunity  for 
British  participation  in  a  basic  Canadian  industry. 

Inter-imperial '  relations  have,  since  the  commencement 
of  the  Great  War,  made  most  decided  steps  forward  in 
various  spheres.  We  are  already  commencing  to  reap 
benefits  from  this  intercourse.  By  all  means  let  us  aid 
and  encourage  by  every  means  in  our  power  the  develop- 
ment of  Canadian  mineral  resources  by  means  of  British 
capital. 

The  National  Research  Council,  Washington,  has 
rendered  yet  another  service  to  the  technical  public.  It 
has  just  ])ublished  a  new  edition  of  its  pamphlet, 
"American  Research  Chemicals",  in  which  are  given 
thirty  pages  of  chemicals  used  in  laboratories,  particu- 
larly research  laboratories,  and  a  list  of  eighty  manu- 
faetui-ers  in  the  United  States  from  wliDm  various  spe- 
cified chemicals  can  be  obtained.  As  a  large  fraction  of 
Canada's  supply  of  i)ure  clicmicals  comes  from  the 
United  States,  this  bulletin  (No.  35,  May,  1922)  will  in- 
terest many  researchers  and  laboratoi'y  workers  here. 
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Notes  From  Nova  Scotia 

BY  JOHN  MOFFATT 


Mines  mid  Mills  Busy  Again 

"Our  Isle  is  full  of  noises,  sounds  and  sweet  airs, 
that  give  delight  and  hurt  not".  They  are  the  noises 
of  the  mine,  the  workshop  and  the  factory.  The  low 
hum  of  machinery,  the  whirr  of  rapidly  revolving 
wheels,  the  pulsating  of  the  great  engines  and  the 
hearty  voices  of  the  workers  all  tell  of  new  life  throb- 
bing thi'ough  the  veins  and  body  of  the  two  giant  in- 
dustries of  Cape  Breton  —  coal  and  steel. 

Already  coal  is  rising  to  a  normal  output  and.  in  a 
short  time  will  exceed  it.  Collieries  that  have  been 
dormant  for  over  six  months  are  now  in  operation, 
while  a  half-constructed  colliery  is  again  the  scene  of 
much  activity.  The  word  has  been  spoken  and  "every 
man  is  expected  to  do  his  duty." 

It's  "braw"  to  see  the  sliips  coming  in  for  Cape  Bre- 
ton coal,  great  ten-thousand-ton  cargo  boats,  taking 
awaj'  at  one  load  three-fourths  of  a  day's  output.  A 
short  time  ago  fears  were  entertained  in  some  quarters 
that  the  four  hundred  thousand  tons  of  coal  now  in  the 
stock  piles  mi^ht  not  be  lifted  this  season  and  that  a 
dull  winter  would  naturally  follow.  But  the  steam 
shovels  are  busy,  and  we  hope  to  see  the  coal  heaps 
quickly  transported  to  other  quarters  of  the  globe. 

No.  24,  the  newest  of  the  Dominion  collieries,  which 
was  closed  down  early  last  December,  is  in  operation 
again.  This  mine  had  just  been  put  into  condition  to 
give  a  good  output  when  depression  struck  the  coal 
trade.  Consequently  none  of  its  new  equipment  was 
put  into  motion.  A  new  bank-head,  with  concrete  decks> 
new  tracks  and  tipples  and  screening  machinery  for 
assorting  the  coal,  with  new  bank  and  haulage  engines, 
have  been  awaiting  the  turning  on  of  the  power.  The 
mine  is  equipped  for  an  output  of  twelve  hundred  tons 
per  day,  but  usually  the  calculation  of  tonnage  is 
exceeded. 

Miners  Now  Hard  at  Work 

Mine  labor  is  less  restive  and  after  the  Award  of  two 
Concilliation  Boards,  it  seems  to  have  fallen  into  a  more 
moderate  mood.  This  may  be  due  to  the  re-action  after 
the  prolonged  efforts  of  agitators;  but  we  are  inclined 
to  think  that  quiet  reflection  is  settling  down  over  the 
minds  of  men  who  were  badly  misguided  and  who  are 
beginning  to  realize  their  best  friends  among  the  Ex- 
ecutive Officers  were  those  who  counselled  them  against 
hasty  action.  Anyhow  the  workmen  of  Nova  Scotia 
will  think  twice  before  again  following  a  line  of  action 
that  w'ill  still  further  lose  them  the  sympathy  and  sup- 
port of  the  public.  The  Executive  Officers  are  giving 
little  lead  to  the  rank  and  file  as  to  how  they  should 
vote  on  the  Scott  Aw-ard,  and  while  it  is  desirable  that 
the  Award  should  be  accepted,  yet  the  greater  injury 
will  come  to  the  workmen  rather  tlian  to  the  Company 
from  its  non-acceptance. 

President  Baxter  Vindicated 

The  vote  on  the  recall  of  President  liaxter  was  verj'^ 
small  and  therefore  very  disappointing  to  the  Reds  and 
their  leaders.  The  only  excuse  that  can  be  offered  for 
such  vile  treatment  of  a  faithful  officer  was  the  chagrin 
felt  over  the  award  of  the  Gillen  Board,  and  the  in- 
flammatory speeches  made  by  J.  B.  McLachlan.  Men 
were  "stirred  to  mutiny  and  rage".  The  Board,  it  was 
said  "had  failed  to  make  full  investigation",  "the  Coal 


Company  were  tyrannical"  and  "President  Baxtor  was 
a  traitor,"  fit  only  to  be  cast  out  of  society.  Subject- 
ed to  the  "pelting  of  the  mo.st  pitiless  storms"  of  abuse. 
Bob  Baxtor  kept  steadily  on.  This  was  base  ingrati- 
tude to  the  men  who  had  in  the  early  days  of  the  U.  M. 
W.  lead  many  a  forlorn  hope.  Even  his  comrade  in  war, 
J.  B.  McLachlan,  seemed  anxious  to  follow  the  funeral 
ear  so  long  as  he  had  full  liberty  to  fire  the  funeral 
pile.  Surely  "judgment  had  fled  to  bruitish  beasts  and 
men  had  lost  their  reason."  But  President  Baxter  has 
been  fully  vindicated  and  to-day  he  stands  higher  than 
ever  before  in  the  eyes  of  the  Canadian  public,  and  of 
those  who  know  him  best. 

Steel  Plant  Busy  Again 

The  Sydney  Steel  Plant  has  two  thousand  men  em- 
ployed and  rumors  are  rife  that  better  things  are  in 
s'ore  for  the  immediate  future.  As  it  is,  the  number 
employed  is  a  large  addition  to  that  of  two  months  ago. 
Inspection  of  B.  E.  Steel  Plants 

A  number  of  Bethlehem  steel  experts  and  some  New 
York  financiers  made  a  thorough  inspection  of  the 
plants  and  property  of  the  Empire  Steel  Corporation 
in  Nova  Scotia  and  elsewhere  lately.  Whether  this 
means  a  new  bond  issue  or  a  merger,  is  as  yet  an  un- 
answered question.  It  is  generally  hoped  that  it  will 
bring  steady  emplojinent  to  the  inactive  steel  plants 
of  Nova  Scotia. 

Asked  to  Use  More  Coal 

The  Ottawa  Government  was  petitioned  by  the 
Board  of  Trade  and  the  Town  Council  of  Sydney 
Mines,  to  buy  and  use  more  ccoal  on  the  National  rail- 
vcays,  so  that  more  employment  might  be  given. 
Whether  the  Government  will  take  any  action  in  the 
nuitter  remains  to  be  seen,  but  at  present  a  searching 
investigation  is  being  made  into  the  contracts  of  coal 
made  for  these  railways  during  the  Spring.  The  Nova 
Scotia  members  of  parliament  seem  to  be  forcing  the 
matter,  and  they  are  quite  right. 

Mooted  Improvements  in  Steel  Plant 

Much  i.s  being  written  about  improvement  to  the  Sydney 
steel  plant,  and  no  doubt  there  is  much  to  be  done.  A 
new  blooming  mill  and  fifteen  new  open-hearth  furnates 
are  on  the  program.  How  soon  work  on  these  will  begin 
is  yet  in  the  lap  of  the  gods.  The  expenditure  will  be 
large,  but  it  is  understood  that  the  saving  per  ton  of  steel 
will  be  such  that  on  an  annual  output  of  one  million  tons 
pet  year  the  whole  cost  would  not  take  many  years  to  pay 
off.  A  number  of  the  open  hearth  furnaces  are  ready  to 
re-light,  and  gradually  new  departments  are  starting  up. 
.uiding  to  the  number  of  men  employed. 

Mr.  Bischoff's  Appointment 

Mr.  W.  H.  Bisehoff  is  General  Superintendent  at  the 
Sydney  steel  plant.  He  is  well  known  to  the  men  of  the 
plant,  and  his  is  a  most  popular  appointment.  He  is  a  big 
man  with  a  smiling  face,  and  has  a  kind  word  for  all. 
When  on  his  return  he  passed  through  the  works,  he  had  a 
real  Highland  welcome  and  was  greeted  on  all  sides  bv 
men  of  all  departments.  He  had  formerly  served  with 
the  Company  for  over  three  years,  and  during  that  time  he 
had  made  a  host  of  friends. 
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Official  Conference  on  Ontario  Iron  Ore 

MEETING  OF  REPRESENTATIVE  INTERESTS  IN 
TORONTO  ON  JULY  5th. 


When  Ontario's  present  iron  and  steel  industry  was 
founded,  twenty-five  years  ago,  it  was  expected,  and  in 
fact  assumed,  that  her  iron  ranges,  known  even  then  to 
be  vcrv  large  in  extent,  would  furnish  in  abundance  the 
hematite  ore  for  wiiicli  the  blast-furnaces  were  built.  The 
discovery  of  the  famous  Helen  iron  mine  seemed  to  confirm 
this  opinion.  Prospectors  swarmed  over  the  iron  ranges, 
scores  of  miles  of  them  were  taken  up,  and  a  good  deal 
of  capital  was  expended  in  acquiring  property  and  in  ex- 
ploration. The  main  practical  result  was  to  prove  the 
Helen  ore-body  to  be  unique,  so  far  as  exploration  went. 
Another  result  was  the  disclosure  of  very  large  deposits  of 
low-grade  iron  ore  —  the  ore  upon  which  our  interest  at 
present  mainly  hinges.  So  we  have  at  present  plenty  of 
blast-fiirnaees  and  steel  mills  in  Ontario,  but  no  available 
ore,  with  the  result  that  many  attempts  have  been  made 
to  solve  the  problem  of  providing  our  own  ore  for  our  own 
furnaces.    The  problem  is  still  unsolved. 

With  a  view  to  securing  the  co-operation  and  advice  of 
those  interested  in  Ontario's  iron  ore  problem,  the  Hon. 
Harry  Mills,  Minister  of  Mines  for  Ontario,  held  a  con- 
ference in  Toronto  on  July  5th,  to  which  he  invited  re- 
presentatives of  the  various  interests  concerned.  Between 
thirty  and  forty  owners  of  iron  ore  deposits,  blast-furnace 
operators,  metallurgists,  geologists,  and  representatives  of 
the  transportation  companies  assembled  to  aid  Mr.  Mills 
in  devising  ways  and  means  of  attacking  the  problem 
anew. 

Agenda 

To  regulate  the  discussion  and  to  give  it  a  proper  set- 
ting, a  programme  was  arranged,  and  authorities  on  each 
subject  were  asked  to  prepare  a  presentation  of  that  phase. 
The  following  are  the  agenda: — 

(1)  The  extent  of  the  iron  ore  deposits  of  Ontario. 
Are  they  sufficient  to  sustain  a  native  blast  furnace  in- 
dustry of  importance? 

(2)  The  kind  and  quality  of  the  deposits: 

(a)  The  iron  ores  of  Eastern  Ontario. 

(b)  Deposits  of  banded  magnetic,  or  mixed  mag- 

netite and  hematite 

(c)  Siliceous  hematite. 

(d)  Siderites. 

(e)  Bog  iron  ores. 

{'•i)  (a)  The  applicability  of  magnetic  concentration 
methods  for  low  grade  magnetites,  and  sub- 
sequent briquetting  or  nodulising. 

(b)  Processes   for   increasing  the   metallic  con- 

tent of  siliceous  hematites. 

(c)  Tile  reduction  and  nodulising  of  siderites. 
Are  all  or  any  of  the  above,  or  other  methods  of 

beneficiation  within  permissible  limits  of  cost.'' 
How  far  can  a  market  be  found  in  Ontario  for 

bcneficiatcd  Ontario  ores.^ 
Is  there  a  market  for  more  than  the  j^resent  pig 


(0 
(•^) 
(6) 
(7) 


iron  |)roduet  of  Ontario?     If  so,  wliere? 


Can  the  problem  be  attacked  hy  adapting  a  meth- 
od of  reduction  to  low  grade  ores,  rather  then 
by  treating  the  ores  so  as  to  make  them  amen- 
able to  present  blast  furnace  practice? 
(8)     Any  aspects  of  tiie  question  not  enumerated  above. 
This  arrangement  ])roved  to  be  well-suited  to  the  need. 
By  means  of  it  and  by  virtue  of  the  adroit  guidance  of 
Mr.  Mills,  who  is  an  unusually  capable  cliairman,  the  ef- 


interests  was  made  to  focus  on  the  aim  common  to  all  — 
the  use  of  our  own  iron  ores. 

The  Extent  and  Nature  of  Ontario's 
Iron  Ore  Deposits. 
The  discussion  of  tli«  extent  of  the  iron  ore  deposits  so 
far  discovered  in  Ontario  was  merged,  naturally  and  per- 
haps inevitably,  with  the  second  question,  their  character. 
Mr.  C.  W.  Knight,  Assistant  Provincial  Geologist,  led  off 
with  a  clear  and  concise  resume  of  the  geological  condi- 
tions under  which  the  various  deposits  have  been  formed, 
dwelling  mainly  on  those  differences  in  their  character  that 
are  due  to  the  geological  age  or  epoch  during  which  they 
had  their . origin.     Mr.  Knight  also  pointed  out  the  well-, 
marked  differences  between  the  productive  ranges  of  Min- 
nesota, Wisconsin  and  Michigan  and  the  unproductive  ones 
of  Ontario  —  differences  that  were,  in  the  main,  overlooked 
by  the  earlier  explorers  and  geologists,  and  that  were  forced 
upon  their  notice  chiefly  on  account  of  the  otherwise  in- 
explicable lack  of  merchantable  ore  in  Ontario.     It  is,  by 
the  way,  this  lack  of  discernment  (or  perhaps  it  might 
better  be  called  prescience)  that  renders  so  many  of  the 
pronouncements  of  twenty  years  ago  on  our  iron  ranges, 
of  little  or  no  value  today.    Their  similarity  to  the  ranges 
of  the  United  States  was  pointed  out,  but  not  the  differ- 
ence. 

Dr.  W.  H.  Collins,  Director  of  the  Geological  Survey, 
Ottawa,  followed  with  a  comprehensive  outline  of  the  pro- 
vince's iron  ranges,  with  especial  reference  to  the  kinds 
of  ore-bearing  material  that  they  contain.    Dr.  Collins  has 
during  recent  years  spent  several  summers  in  the  field 
studying  the  very  problem;  so  his  judgment  is  well-sea- 
soned, and  he  speaks  with  more  authority  or  the  matter 
than  is  possible  to  any  other  geologist  in  the  Dominion. 
Apart  from  the  deposits  of  magnetic  iron,  which  are  of 
igneous  origin,  and  are  rather  more  widely  scattered  and 
of  smaller  size  than  similar  ore-deposits  in  use  elsewhere, 
our  iron  ore  all  occurs  in  sedimentary  beds,  now  found 
mostly  on  edge.  Thus  we  have,  in  the  main,  the  tuncated 
edges  of  iron-bearing  strata  to  explore.    These  beds  of 
iron  formation  are  of  such  a  character  as  to  be  almost  im- 
pervious to  the  circulation  of  surfac«  waters;  and  this, 
in  conjunction  with  their  high  angle  of  dip,  militates  against 
the  enrichment  that  has  produced  the  economic  deposits  of 
the  United  States.     In  certain  cases  the  circumstances  of 
our  iron  ranges  are  similar  to  the  productive  ranges  of  the 
United  tates;  and  Dr.  Collins  is  confident  that  extensive 
and  systematic  exploration  with  the  diamond  drill  on  those 
ranges  will  result  in  the  discovery  of  similar  ore-deposits. 

In  this  connection  there  was  a  considerable  amount  of 
discussion  with  regard  to  specific  iron  ranges,  presented 
mainly  by  those  interested  in  them.  Mr.  T.  B.  Caldwell, 
of  Perth,  described  the  conditions  that  at  present  prevent 
the  use  of  ore  from  the  iron  range  at  Temagami.  Mr.  Cald- 
well was,  by  the  way,  one  of  those  who  effectually  aided 
the  chairman  in  steering  the  conference  clear  of  the  rocks 
of  dissention  and  the  whirljjools  of  discussion  that  beset  its 
course.  Mr.  Dreany,  of  Sault  Ste.  Marie,  gave  some  details 
of  the  iron  range  in  Michipicoten  District  in  which  he  is 
interested,  and  a  new  nodulizing  process  now  in  course  of 
development,  which  he  expects  to  be  successful.  Mr.  H.  C. 
Cox,  of  Port  Arthur,  who  has  guided  the  course  of  the 
Moo.se  Mountain  experiment  during  its  latter  (and  most 
successful)  period,  gave  very  interesting  and  impressive 
data  about  his  deposits  of  ore.     The  vast  bedded  deposits 


fort  of  this  gathering  of  men  representing  heterogeneous     of  the  Bclciitr  Islands,  low  in  phosphorus  and  sulphur,  but 
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<-nmparativeIy   liipli   in   sili.Ji,   wrrr   described,   -nui  tlirir 
future  use  discussed. 

/'rorr.v.vr.v  fnr  Hrnrfciniion. 
To  introduce  tlic  subject  of  bcneficiation.  Mr.  Mills  bad 
asked  Afr.  (r.  C.  Mackenzie.  Secretary-Tre^asurer  of  tbc 
Canadian  Institute  of  Mining  and  Metallurgy,  to  prepare 
a  statement  of  wliat  bas  been  accomplished  to  date.  Mr. 
MacKenzie's  resume  was  both  lucid  and  comprebensive,  and 
forestalled  a  great  deal  of  discussion  that  might  otherwise 
liave  consumed  time  witli  no  good  effect.  Briefly,  bis 
conclusions  are  that  tbc  magnetic  ore  deposits  of  F,astern 
Ontario  are  too  small  and  too  widely  scattered  to  stand  the 
cost  of  concentration,  and  still  compete  with  Lake  Sujx'rior 
ores;  that  sintering  is  preferable  to  nodulizing  in  the  ag- 
glomeration of  fine  magnetic  concentrate;  and  that  any 
process  of  bcneficiation  will  succeed  commercially  only  if 
operated  on  a  very  large  scale. 

In  this  connection  both  Mr.  MacKenzie  and  Mr.  Caldwell 
referred  to  the  Eustis  |)rocess  for  the  "direct"  production 
of  steel  from  ore.  Both  had  had  a  warm  rt'commendation 
of  the  process  from  Mr.  Bradley  Stougliton,  of  New  York, 
one  of  the  foremost  authorities  on  iron  and  steel  on  this 
continent.  Mr.  Stoughton  considers  that  the  electrolytic  (as 
against  the  electrothermic)  reduction  of  iron  offers  an  op- 
|)ortunity  of  commercial  ajijjlication  that  is  particularly 
suited  to  Central  Canada,  with  her  abundance  of  ])ower 
and  scarcity  of  carbonaceous  reducing  agents. 

Mr.  Cox  described,  in  brief,  the  latest  development  in 
the  production  of  .sponge  iron,  as  worked  out  recently  by 
two  young  researchers  of  the  L^nited  States  Bureau  of 
Mines.  These  results  have  not  yet  been  made  public;  but 
Mr.  Cox  is  ho])eful  that  the  new  discoveries  will  go  far 
toward  bridging  the  gap  that  now  separates  the  experimen- 
tal work  on  sponge  iron  and  its  commercial  ap))lication. 
He  f)oints  out,  what  is  of  ))rime  importance  in  Ontario, 
that  the  fine  magnetic  concentrate  from  our  ore  would 
form  an  ideal  material  for  such  a  process  and  that  the  use 
of  raw  concentrate  would  cut  out  the  present  high  cost 
of  agglomeration  for  use  in  the  blast-furnace.  Mr.  Cox 
also  pointed  out  that  the  problem  of  producing  merchant- 
able ore  at  Moose  Mountain  has  now,  to  all  intents  and  pur 
poses,  been  solved,  and  that  what  remains  to  be  done  is  to 
establish  such  a  connection  with  the  users  of  ore  as  will 
warrant  investment  in  a  commercial  plant. 

The  Cost  of  Beneficiation. 

When  it  comes  to  a  question  of  using  ore,  it  is  the  furnace 
manager's  dictum  that  rules.  Consequently  the  account  by 
Mr.  J.  D.  Jones,  manager  of  the  Algoma  Steel  Corporation, 
of  his  recent  investigations  into  the  manufacture  and  use 
of  beneficiatcd  ores,  and  his  conclusions,  touched  the  heart 
of  the  discussion.  The  Algoma  Steel  Corporation  has  been 
foremost  in  Canada  in  making  and  using  such  ore,  and  Mr. 
.Tones  is  in  an  exceptional  ])()sition  to  judge  of  its  commer- 
cial utility. 

Some  months  ago  Mr.  Jones  set  out  to  determine  at  first 
hand  what  has  been  accomplished  elsewhere  on  this  con- 
tinent in  the  concentration  and  agglomeration  of  lean  ores. 
He  visited  a  number  of  plants  in  the  central  and  eastern 
United  States,  and  his  brief  recital  of  what  he  saw  was  most 
informing.  One  important  develo})ment  that  he  noted  is 
that  the  provision  of  high-grade  concentrated  ore  from  the 
low-grade  material  available  along  tlie  Atlantic  coast  has 
now  included  Lake  ore  from  that  market  and  promises 
also  to  exclude  the  cheap  ore  of  Cuba  and  Brazil.  Mr. 
Jones'  conclusion  in  regard  to  Canada — and  this  is  worthy 
of  more  serious  attention  than  any  other  utterance  at  the 
conference  —  is  that  suitable  processes  for  bcneficiation 
can  and  will  provide  Ontario  ore  for  Ontario's  furnaces, 
provided  the  problem  is  attached  with  energy  and  discre- 
tion. 


Thr  Marl-rt  fnr  Brnrfirifitrr/  ()rfx 

At  various  times  during  the  conference,  the  quality  of 
beneficiatcd  ores  was  discussed,  and  their  suitability  for 
use  in  the  blast-furnace.  .  The  information  elicited  frotn 
those  with  direct  evidence  was  that  sinter,  nodules  or  bri 
quettes,  properly  made,  are  completely  satisfactory,  and  a 
most  desirable  ore.  Magy)ie  Mine-  nodules  are  known  to 
have  a  preferred  market,  due  both  to  their  useful  form  and 
their  desirable  chemical  constitution.  .Sintered  magnetic 
concentrate  is  now  one  of  the  standard  varieties  of  iron  ore. 
Grondal  briquettes,  such  as  are  turned  out  by  the  Moos* 
Mountain  experimental  plant,  are  less  firmly  established  in 
the  markets  of  this  continent;  but  their  desirability  is  un 
doubted.  Mr.  Cox  told  of  having  during  the  war  tim< 
shipped  his  briquettes  (almost  pure  iron  oxide)  as  far  south 
as  Tennessee,  at  prices  that  were  high  even  for  boom  times. 
There  was  a  shipment  made  to  a  Canadian  furnace  thn» 
was  composed  of  briquettes  insufficiently  bonded;  but  th.-i' 
was  due  to  the  irregularity  to  which  all  experimental  work 
is  subject,  and  from  which  no  experimenter  can  eseapf . 

Another  point  on  which  the  majority  of  the  members  of  tb< 
conference  were  clearly  informed  by  the  explanations  of 
the  furnace-men  present,  was  the  blending  of  ores  required 
to  produce  the  various  qualities  of  iron  wanted.    This  ac 
curate  blending  necessitates,  of  course,  an  accurate  know 
ledge  of  the  chemical  constitution  of  each  kind  of  ore  in 
stock,  and   pre-supposes   uniformity   throughout   each  of 
these  stock-i)iles.     The  iron  ore  from  all  the  mines  of  Lak' 
region  is  now  blended  to  produce  certain  standard  mixtures, 
and  the  blast-furnace  manager  decides,  months  ahead,  what 
proportion  of  each  of  these  varieties  of  blended  ore  he  will 
require  for  the  coming  year.    The  steel  plant  at  Saut  St< 
Marie  may.  for  instance,  require  a  million  tons  of  ore  of. 
say,  four  varieties,  which,  when  blended  in  various  pro 
portions,  will  give  foundry  iron,  basic  iron,  and  the  otht  r 
varieties  they  will  require  during  the  ensuing  year.    It  can 
,be  readily  seen  that  to  provide  this  million  tons  of  ore.  of 
the  sorts  required,  from  mines  in  Ontario,  and  to  ensure  a 
supply  sufficient  in  quantity*  and  uniform  in  quality,  year 
after  year,  is  rather  a  large  undertaking,  and  will  require 
not  only  a  very  large  outlay  of  capital,  but  the  applica- 
tion of  the  best  brains  that  the  ))rovincc  and  the  countrv 
can  jirovide.     But  that  the  task  can  be  accomplished,  tiic 
sober  judgment  of  Mr.  Jones  unequivocally  affirms. 

The  Resolutions  Adopted. 

In  order  to  induce  an  orderly  consideration  of  rc^o 
lutions,  Mr.  Mills  suggested,  quite  early  in  the  proceedings, 
the  appointment  of  a  resolutions  committee,  whose  duty  it 
would  be  to  present  the  consensus  of  opinion  in  tabloid 
form  at  the  end  of  the  conference.  When  Mr.  MacKenzie 
presented  the  resolutions  that  he.  Mr.  CaldewU  and  Mr. 
Cox  had  drawn  up,  they  represented  so  well  the  principal 
ideas  of  the  gathering  that  no  change  was  necessary,  and 
no  discussion  of  consequence  was  provoked.  The  questions 
of  the  agenda  were  considered,  seriatim,  with  the  following 
result : 

1.  — The  known  and  probable  ore  reserves  now  deter 
mined  can  provide  sufficient  beneficiatcd  ore  to  sustain 
our  blast  furnaces;  and  it  seems  likely  that  intensive  ex- 
ploration will  disclose  commercial  deposits  of  ore  that  will 
not  require  beneficiation. 

2.  —  (Needs  no  answer). 

3.  — The  present  methods  of  beneficiation  are  satisfac- 
tory, and  both  nodulizing  and  briquetting  (or  sintering) 
are  recommended. 

4.  and  5. — A  conclusion  on  these  questions  is  beyond  the 
scope  of  the  present  conference,  and  they  should  be  con- 
sidered by  a  special  committee  or  commission,  the  appoint- 
ment of  which  by  the  Government  the  conference  recom- 
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mends,  the  commission  to  be  composed  of  a  geologist,  a 
blast  furnace  operator  or  metallurgist,  and  a  representative 
of  transportation  interests. 

It  is  tins  last  recommendation  that  reaches  the  heart 
of  tlie  problem,  as  was  immediately  pointed  out  by  Mr. 
Mills.  Tile  question  of  costs  and  of  practical  ways  and 
means  of  applying  the  information  now  available  con- 
stitutes the  immediate  problem,  and  this  problem  can  be 
solved  only  by  the  intensive  work  of  the  best-in- 
formed authorities  that  can  be  had.  In  answer  to  a  ques- 
tion. Mr.  Mills,  said  that  of  course  the  services  of  these 
autliorities  would  not  be  asked  for  without  remuneration, 
and  that  iu'  was  confident  that  his  colleagues  of  the  provin- 
cial administration  would  provide  adequate  means  for  this 
purpose. 

An  additional  resolution,  not  brought  in  by  the  resolu- 
tions committee,  was  on  the  much-debated  question  of  a 
bonus  for  the  production  of  iron  ore.  As  drafted,  this  re- 
solution requested  aid  from  the  public  purse  for  the  iron 
ore  o])erator  in  Ontario,  the  manner  of  dispensing  this  aid 
being  left  open. 

f'otc  of  Thanhs  to  the  Minister. 

After  a  day  fruitful  of  well-informed  discussion  and 
resulting  in  a  series  of  well-balanced  resolutions,  accept- 
able to  all  and  particularly  suited  (as  it  turned  out)  to 
the  prime  mover  of  the  conference,  Mr.  Caldwell  tendered 
to  the  Hon.  Mr.  Mills  the  thanks  of  the  meeting,  not  only 
for  iiis  initiative  in  calling  the  conference,  but  also  for  his 
care  and  discretion  in  guiding  its  destinies.  Mr.  Mills  rich- 
ly deserves  all  the  credit  that  can  be  accorded  him  for 
tins  forward  step  in  Ontario's  iron  ore  problem. 

TUK  SPECTROGRAPH  FOR  METALLURGICAL 
WORK 

During  recent  years,  developments  in  the  appliances 
and  technique  of  spectrographic  work  have  been  marked, 
and  have  now  begun  to  make  this  branch  of  qualitative 
analysis  available  in  a  practical  way.  Messrs.  Adam  Hil- 
ger.  Ltd.,  75a  Camden  Road,  London,  N.W.I.,  have  re- 
cently issued  a  series  of  catalogues  and  folders  descrip- 
tive of  the  advances  in  the  art  of  spectrography  and  its 
uses,  and  the  ap])liances  they  are  prepared  to  furnish. 
From  one  of  these  we  gather  the  following  data. 

Spectra  for  the  accurate  determination,  qualitatively, 
and  the  approximate  estimation,  quantitatively,  of  the  in- 
gredients of,  say,  a  complex  high-speed  steel  can  now  be 
readily  made  with  spectrum  apparatus.  Arc  spectra  ob- 
tained through  the  agency  of  poles  specially  prepared  to 
suit  varying  circumstances  are  recorded  in  photographs, 
and  examined  at  leisure.  The  actual  taking  of  the  photo- 
graph can  be  accomplished  by  an  intelligent  assistant,  and 
the  chemist  himself  has  now  the  means  of  readily  inter- 
])reting  the  lines  recorded  on  tlie  spectrogram. 

"To  the  analyst,  the  complete  qualitative  analysis  of  an 
unknown  alloy,  revealed  by  a  spectrogram,  is  a  sure  basis 
for  the  planning  of  the  most  direct  and  rapid  method  of 
attack.  As  the  determination  of  each  element  proceeds, 
tlie  purity  of  jirecipitates  may  be  checked  as  often  as  de- 
sired. Tlie  spectrograph  proves  invaluable  in  the  recogni- 
tion of  impurities,  the  separation  of  which  would  involve 
T  Itniithy  and  difficult  procedure,  or  when  the  weight  of 
an  unknown  is  less  than  is  necessary  to  complete  the  de- 
sired determinations.  A  few  hundredths  of  a  gram  will 
H.sually  suffice  for  spectrographic  analysis. 

"Impurities  in  raw  material  are  often  a  source  of  an- 
nynnee,  especially  when  their  detection  involves  delay 
and  costly  analytical  work.  Whether  low  conductivity  in 
copper  is  due  to  arsenic,  nickel,  or  something  else,  may  be 


quickly  found  out.  Residual  traces  of  boron,  magnesium, 
Mianganese,  silicon,  vanadium  and  other  deoxidising  agents 
are  easily  identified  where  wet  analysis  may  fail  to  reveal 
their  presence,  even  after  days  of  effort.  Complex  alloys 
of  any  kind  are  dissociated  by  the  spectrograph  into  a 
spectrum,  the  reading  of  which  gives  the  elements  pres- 
ent, together  with  an  idea  of  the  relative  amounts  of  each. 
The  secrets  of  the  inventors  of  alloys  and  hardened  metals 
are  no  great  problems  when,  for  their  solution,  one  can 
depend  on  the  application  of  the  microscope  and  the 
spectrograph." 

This  gives  a  suggestion  of  the  rapidly  expanding  field 
in  commercial  as  well  as  research  work  now  open  to  spec- 
trum analysis.  The  spectrum  bids  fair  to  become  to  the 
analyst  what  the  X-ray  is  now  to  the  surgeon  and  den- 
tist. The  progress  of  the  spectrograph  must  be  followed 
closely  by  those  analysts  and  metallurgists  that  wish  to 
keep  abreast  of  the  times. 


A  WELL-KNOWN  EXECUTIVE 

Mr.  D.  W.  Clark,  who  has  for  years  been  managing 
director  of  the  Canadian  B.  K.  Motor  Company,  hand- 
ling the  tool  steels  of  the  parent  firm  in  Sheffield,  has 
recently  clianged  the  scene  of  his  activities.  He  still 
remains  in  the  steel  trade,  however,  as  he  is  now  pres- 


MR.  D.  W.  CLARK 


ident  and  general  manager  of  the  Anglo-Canadian  Wire 
Rope  Company,  Avith  headquarters  in  Montreal.  Mr. 
Clai'k's  activities  in  Canada  have  resulted  in  his  being 
now  well-known  throughout  the  Dominion,  particularly 
among  iron  and  steel  men. 


Chain  furnace  screens  for  furnaces  and  ovens  are  be- 
oming  more  and  more  used  as  their  advantages  ai'e  rec- 
ognized. Primarily,  this  device  was  invented  to  pro- 
tect workmen  from  the  glare  and  heat  to  which  they 
are  subjected  when  charging  tlie  furnace  or  work- 
ing the  charge.  Now  it  appears  that  there  is  a  marked 
saving  in  heat  as  well,  in  addition  to  a  modifying  of  the 
influx  of  cold  air  through  the  open  door.  The  E.  J. 
Codd  Co.,  700  South  Caroline  St.,  Baltimore,  Md.,  have 
recently  issued  a  pamphlet  of  eight  pages  describing 
their  Wiegand  patent  chain  furnace  screens,  which  is 
avHilfil)|p  to  those  interested. 
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EFFICIENCY  IN  INDUSTRY 


By  A.  K.  K.  .JONES, 
Editor  "Journal  of  Commerce' 


The  revival  of  buHincss  should  emphasize  the  need  of 
individual  efficiency  in  industry.  Such  is  the  view  of 
Mr.  S.  W.  Strauss,  the  president  of  the  American  Society 
for  Thrift,  and  there  will  be  few  who  are  brought  into 
constant  contact  with  businesses,  both  large  and  small, 
and  who  have  the  opportunity  of  observing  the  waste 
which,  in  all  too  many  instances,  characterizes  their  opera- 
tion, who  will  be  disposed  to  quarrel  with  that  view.  Mr. 
Strauss  goes  on  to  say  that,  although  American  business  is 
conducted  with  extreme  aggressiveness  and  intelligence 
and  the  American  business  man  is  a  dominant  force  in 
the  affairs  of  mankind,  there  are  glaring  instances  of 
wa.ste  in  industry  which  should  be  an  incentive  to  each  of  us 
to  make  every  effort  to  increase  the  efficiency  of  our  own 
work.  We  have  little  doubt  that  most  of  this  applies  witli 
equal  force  to  Canadian  as  to  American  business  men  and 
business  methods. 

Economy  shoiild  conduce  to  the  efficiency  of  an  in- 
dustrial or  commercial  organization  as  a  whole.  Reduc- 
tion to  a  minimum  of  unnecessary  expenses  makes  not  for 
the  diminislied.  but  for  the  enhanced,  efficiency  of  the 
organization.  During  the  last  year  and  more,  practically 
every  business  enterprise  in  Canada  has  been  endeavoring 
to  reduce  expenses.  In  some  cases,  the  reductions  have 
been  accomplished  in  a  manner  which  so  far  from  impair- 
ing has  actually  increased  the  efficiency  of  the  enterprise. 
But  in  many — far  too  many  cases — the  reductions  have 
assumed  one,  or  both,  of  two  forms,  either  of  which  is  ex- 
tremelv  likely  to  turn  out.  in  the  future  if  not  in  the  pres- 
ent, a  bane  instead  of  a  boon  to  the  enterprise  which  has 
succumbed  to  its  temptation. 

In  the  first  place,  in  countless  business  enterprises  the 
reductions  have  taken  the  form  of  a  blind  discharging  of 
employees.  Some  concerns  have  even  gone  so  far  as  to 
seriouslv  compromise  their  future  by  discharging  key 
men  and  leaders  while  retaining  less  experienced  and  less 
competent  men  solelv  because  they  were  apparently 
cheaper.  Sometimes  this  has  not  been  the  fault  of  the 
manajrement,  but  the  discharges  were  made  in  response 
to  orders  from  a  board  of  directors  who  could  see  only 
the  pav  roll  and  not  the  other  side  of  the  ledger.  The 
pav  roll  can  be  seen,  but  often  the  methods  of  effecting 
real  economies  are  "Out  of  sight  and  out  of  mind"  and 
the  future  is  left  to  take  care  of  itself. 

In  the  second  place,  there  has  been  a  determination  on 
the  part  of  many  business  concerns  to  attack  their  adver- 
tising appropriations  with  a  hatchet,  as  it  were,  and 
nracticallv  regardless  of  consennences.  At  a  time  when 
orders  need  going  after  with  all  the  vim  and  vigor  avail- 
able, concerns  which  act  after  this  fashion  are  reallv  — 
however  those  in  control  may  seek  to  disguise  the  fact 


from  themselves  —  letting  up  on  their  salesmanship 
They  have  cut  down  on  their  advertising  —  their  necci 
sary  and  essential  advertising  —  as  they  have  dischargf-d 
indispensable  employees  because  such  a  mode  of  retrench- 
ment, in  each  case,  looked  easy  and  likely  to  show  im- 
mediate results.  Such  a  policy  is  one  of  almost  patently 
false  economy.  That  it  is  one  of  false  economy  cannot  be 
seriously  doubted.  Indeed,  in  all  probability,  nine  out  of 
every  ten  business  men  are  ready  to  assent  to  the  staff 
ment  that  advertising  is  an  essential  of  present-day  busi 
ness,  and  even  to  the  further  statement  that  it  is  more  es 
sential  when  orders  are  hard  than  when  they  are  easy  to 
get.  Yet  so  widely  does  practice  often  differ  from  theory 
that  many  a  man  who  is  ready  to  profess  himself  a  firm 
believer  in  the  uses  of  advertisement  will  be  among  the 
first  to  chop  and  lop  his  advertising  appropriation  until 
he  makes  it  (and,  in  some  cases,  almost  literally)  look 
like  thirty  cents.  Yet  there  is  probably  no  concern  so 
favorably  placed  that  it  can  afford  radically  to  cut  down 
on  advertising  expenditures  deliberately  adopted.  A  sharp 
reduction  in  the  advertising  of  nationally  distributed  ar- 
ticles, the  reputations  of  which  were  apparently  so  firmly 
established  that  nothing  could  affect  them  adversely,  has 
been  followed  by  a  heavy  falling  off  in  sales  with  the 
regularity  of  clockwork.  To  win  a  place  in  the  crowded 
and  besieged  mind  of  the  modern  man  is  not  equivalent  to 
holding  such  a  place.  It  is  more  like  creating  a  melodv 
which  the  prospect  hears,  enjoys,  and  inevitably  forgets. 
It  must  be  played  and  re-played,  or  other  melodies  will 
take  its  place.  Not  even  the  greatest  corporation  or  the 
most  popular  product  can  hope  to  build  up  a  reputation 
which  will  of  its  own  force  endure.  The  history  of  a-^ 
vertising  is  filled  with  striking  proofs  of  human  forget 
fulness. 

Yet  the  very  concerns  which  show  themselves  the  readiert 
to  discharge  indispensable  employees  and  to  effect  the 
most  drastic  reductions  in  no  less  indispensable  advertising 
are  among  the  last  to  take  account  of  those  losses  which 
are  "Out  of  sight."  The  losses  at  many  factories,  for 
instance,  which  arise  from  starting  work  Lite— both  in  tlu 
morning  and  also  after  lunch— and  stopping  work  earlv 
can  easily  run  into  very  large  figures.  Then  there  ar 
the  delays  between  jobs,  each  perhaps  small  in  itself,  but 
1.1  ro,-  in  the  aggregate.  In  many  factories,  too.  the  belts, 
motors  and  other  drives  ar.>  given  insufficient  attention, 
and  failures,  causing  losses  of  time,  are  numerous.  Mate 
rials  also  furni.sh  a  fertile  field  for  invisible  losses  whirl, 
may  arise  from  reduced  prices,  spoilage,  poor  design,  theft, 
excessive  cost,  obsolesence.  and  too  large  a  stock  The  l.nst 
Item  is  an  indirect  loss,  but  may  actually  cripple  a  business 
bv  tving  up  capital.  Then  there  are  power  losses  dne  to 
transmission  lines,  shafting,  belting,  gears  and  pulleys; 
and  still  other  losses  due  to  poor  combustion,  improper 
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supply  of  air,  poor  grates,  faulty  furnace  construction,  ex- 
travagant use  of  fuel,  steam  leaks,  uncovered  steam  pipes, 
waste  of  water  and  unnecessary  burning  of  lights  or  the 
use  of  superfluous  ligiits. 

The  foregoing  are  just  a  few  samples  of  the  "Out  of 
sight"  losses  which  occur  in  so  large  a  number  of  factories, 
and  nearly  all  of  which  can  be  enormously  reduced. 

For  real,  as  distinguished  from  false,  economy  goes 
Iiand-in-hand  with  efficiency.  Outside  the  industrial 
plant,  as  well  as  within  it,  losses  to  industry  through  in- 
dividual negligence  are  of  the  most  startling  character.  It 
is  said,  in  regard  to  the  waste  in  connection  with  the  ship- 
ment of  eggs,  that  not  more  than  six  eggs,  out  of  every 
ten  laid,  ever  reach  the  consumer.  Less  than  one  half  of 
the  trees  cut  from  the  forests  reach  the  consumer.  The 
waste  in  mining  is  of  huge  dimensions.  So  are  the  losses 
from  fires  that  arise  from  avoidable  causes.  And  so  the 
talc  goes  on.  Thriftlessness  and  slip-shod  methods  are 
among  the  greatest  impediments  to  industry  today  in  our 
own  as  in  other  lands.  They  can  be  eliminated,  and  tliey 
must  be  eliminated,  if  individual  efficienc}^  in  industry 
is  to  be  any  more  to  us  than  a  mere  catchword 

PRODUCTION  OF  IRON  AND  STEEL  IN  MAY 

A  report  i.ssued  today  by  the  Dominion  Bureau  of 
Statistics  states  the  pi-oduction  of  pig-  iron  during  May 
declined  to  the  lowest  level  which  has  been  reached  in 
several  years.  The  tonnage  Avas  23,363,  representing 
a  decrease  of  9,209  tons  from  April  production.  The  re- 
cord for  the  corresponding  month  last  year  was  56,- 
091  tons.  About  73  per  cent,  of  tlie  May  production 
was  foundry  and  malleable  iron,  intended  for  direct 
sale,  while  the /remaining  27  per  cent,  chiefly  basic  iron 
was  made  for  the  use  of  the  producing  companies. 

An  interesting  development  was  the  increase  in  the 
output  of  ferro-alloys.  The  tonnage  of  3.397  was  the 
greatest  since  January,  1921,  when  3,941  tons  were  re- 
ported. The  output  Avas  augmented  by  the  2,499  tons 
nf  spiegeleisen  manufactured  for  further  use.  The  re- 
mainder, comprising  181  tons  made  in  blast  furnaces 
and  717  tons  principally  75  per  cent,  and  80  per  cent, 
ferro-silicon  manufactured  in  electric  furnaces  was  in- 
tended for  direct  sale. 

Two  blast  furnaces  at  Sault  Ste.  Marie  and  one  at 
Ilamiltnu  were  operated  during  the  month  under  re- 
view and  the  number  of  furnaces  in  blast  remained  un- 
changed. 

Tho  cumulative  production  if  pig  iron  for  the  five 
months  ending  Juno  1,  1921,  Avas  254,394  tons  as  com- 
|)ar('d  with  163,424  tons  during  tahe  corr&sponding  pe- 
riod of  the  present  year.  This  invoh'es  a  decrease  of  90,- 
970  tons  or  nearly  36  per  cent.  On  the  other  hand  the 
output  in  the  United  States  according  to  the  "The  Iron 
Age"  increased  from  8,363.333  tons  during  the  first 
five  months  of  1921  to  9,689,653  tons  in  the  correspond- 
ing period  of  1922.  The  trend  of  Canadian  pig  iron 
has  been  declining  since  Octobei',  1920  Avhen  the  peak 
of  104,774  tons  was  reported.  The  steady  increase  of 
output  in  the  United  States  since  the  beginning  of  the 
year  may  be  taken  as  an  index  of  improving  business 
conditions  in  the  iron  and  steel  indestry,  Avhich  in  vieAV 
of  past  experience  may  be  expected  in  due  course  to 
extend  to  this  country. 

The  production  of  steel  during  May  registered  a 
further  decline  of  4,935  tons  beloAV  the  April  output  of 
21,935  tons.  The  May  record  of  17,000  tons  comprising 


15,646  tons  of  ingots  and  1,354  tons  of  direct  castingH 
is  the  lowest  in  recent  years.  The  15,590  tons  of  open- 
hearth  basic  ingots  intended  for  use  in  the  producing 
plants  was  20,499  tons  required  for  similar  purpose. 

The  open-hearth  basic  and  Bessemer  castings  intend- 
ed chiefly  for  sale  declined  slightly  from  the  output  of 
April.  The  electric  castings  on  the  other  hand  present- 
ed an  increase,  the  quantity  intended  for  use  by  the 
establishments  reporting  was  augmented  from  53  to 
503  tonis. 

The  significance  of  recent  declines  in  steel  production 
is  emphasized  by  comparing  the  cumulative  record  of 
1921  Avith  that  of  the  present  year.  The  total  for  the 
five  months  ending  May  31st  last  was  144,275  tons 
while  the  output  for  the  corresponding  period  in  1921 
was  231,073  tons. 

The  production  statement  for  the  United  States 
forms  a  sliarp  contrast  with  the  statistics  enumerated 
above.  The  enforced  use  of  high  priced  coal  due  to  the 
coal  strike  has  caused  a  strengthening  of  prices.  In 
spite  of  the  uncertainty  of  marketing  conditions  due  to 
the  reduction  in  the  freight  rates  w'hich  will  be  made 
effective  shortly,  the  developments  of  recent  months 
contain  an  element  of  encouragement. 


COAL  STATISTICS  FOR  MARCH 
The  Coal  Statistics  for  Canada,  March,  1922,  are  now- 
available  from  the  Dominion  Bureau  of  Statistics,  Ottawa. 
The  total  production  for  the  Dominion  was  1,400,000  tons, 
which  was  107,000  tons  more  than  in  February.  The  im- 
ports were,  1,615,000  tons,  which  was  615,000  tons  more 
than  the  preceding  month.  The  exports  amounted  to 
174,000  tons. 


0  tit  put  of  Coal 

bi/  Provinces  in  Short 

Tons. 

March  1922 

Feb.  1922 

Alberta   

.    .    .  618,000 

634,000 

.    .    .  434,000 

344,000 

British  Columbia  .  . 

.    .    .  302,000 

262,000 

Saskatchewan  .  ,   .  . 

.    .    .  30,000 

35,000 

New  Brunswick  .   .  . 

.    .    .  16.000 

18,000 

Total  for  Canada  .  . 

.    .    .  1,400,000 

1,293,000 

THE  WABANA  ORE  AGREEMENT 
The  British  Empire  Steel  Corporation  has  undertaken 
to  construct  a  plant  capable  of  /producing  100,000  tons 
of  pig  iron  annually  in  Newfoundland  before  1928.  This 
action  is  taken  following  an  agreement  between  the 
corporation  and  the  Newfoundland  Government,  tihe 
former  having  arranged  to  pay  a  royalty  of  25  cents 
per  gross  ton  for  every  ton  of  ore  tjiat  is  mined  in  the 
colony.  'The  corporation  further  undertakes  to  erect 
coke  ovens  and  to  expend  $3,000,000  in  Newfoundland 
before  1926.  It  has  been  arranged  that  raAv  materials 
to  be  used  in  the  construction  of  the  new  plant  are  to 
come  in  free  of  dtity. 

Both  subsidiaries  of  the  British  Empire  Steel  Cor- 
poration— the  Dominion  Steel  Coi-poration  and  the  NoA^a 
Scotia  Steel  &  Coal  Co. — are  granted  rights  regarding 
tax  exemption  and  Avater  poAver  grants.  The  royalty 
of  25  cents  per  gross  ton  is  to  continue  in  force  until 
December,  1940.  In  the  event  of  either  company's  fail- 
ing to  carry  out  the  construction  program  agi'eed  upon, 
('}■  failing  to  expend  $3,000,000  in  Newfoundland  before 
1926.  an  export  tax  of  $1  per  ton  Avill  be  imposed  by  the 
Xcwfoundland  Covernment  upon  all  ore  mined  and  fJliip- 
ped  to  anywhere  excejit  Nova  Scotia. 
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Who  Is  Labor's  Friend? 

By  JAMES  P.  DAY 


The  follorving  is  pxtraciifl  from  a  letter  written  to  the 
Ne7v  York  Times,  by  Dr.  James  P.  Dat/,  President  of 
Si/racuse  Unixiersiti/,  in  repli/  to  a  critieism  of  his  hook, 
"My  Neighbor  the  n'orkinrjman."  —Kd. 

It  is  a  favorite  contention  with  (lianijiions  of  iahor 
unions  that  all  men  who  oppose  tlu;  practices  of  the 
unions  are  enemies  of  laboring  men  and  friends  of  capital- 
ists. 

The  union  has  yielded  millions  of  endowment  and  estab- 
lished limitless  power  out  of  the  daily  wage  of  its  mem- 
bers. Does  any  one  imagine  that  but  for  this  enormous  rev- 
enue their  leaders  would  take  such  an  intense  interest  in 
]nisliing  up  wages  without  regard  to  the  economic  effect 
upon  the  business  of  the  country.^  The  labor  union,  which 
might  have  been  of  immense  service  to  the  country  and  to 
tlu;  thousands  of  workingmen  who  belong  to  it,  has  been 
made  a  curse  to  both  the  land  and  the  workingman.  It 
has  dcnationaliz(^d  its  members  and  burdened  and  oppres- 
sed the  greater  numbers  who  would  not  join  it.  Is  he  an 
enemy  of  the  workingman  who  shows  these  plain  facts  in 
an  effort  to  rescue  the  union  from  its  only  real  enemy? 
Warnings  are  among  the  most  friendly  acts  among  men. 

The  safety  of  our  country  is  in  the  intelligence  of  its 
workingmen.  We  have  some  very  ignorant  laborers  in  the 
unions  and  these  men  are  the  hope  of  those  who  control 
them.  They  hold  their  leadership  by  them  and  by  them 
only.  But  there*  arc  increasing  numbers  of  intelligent  prcss- 
readitig  and  book-reading  union  men  and  there  are  signs 
that  such  men  do  tlieir  own  thinking  and  cannot  be  driven 
like  cattle.  The  union  will  be  destroyed  in  its  present 
form  or  it  will  be  reformed.  It  will  be  taken  over  hy  loyal, 
broad,  clear  thinking  workingmen  who  will  be  servants  of 
both  labor  and  industrial  art,  of  business  economy  as  well 
as  of  day  wage.  It  will  be  sought  by  self-respecting  men. 
This  will  happen  or  it  will  perish  in  the  fetid  bogs  and 
quagmires  of  dominating,  self-seeking  leaders  and  the 
ignorance  of  its  members.  It  can  be  made  as  self-con- 
tained, self-respecting  and  self-controlled  as  the  Masonic 
order,  the  Odd  Fellows,  the  Citizens  Club,  or  the  Chamber 
of  Commerce.  No  more  than  do  these  great  organizations 
does  it  require  loud,  open-mouthed  champions  to  bellow 
riotous  threats  throughout  the  land. 

I  am  charged  with  defending  capitalism.  I  plead  guilty. 
.\nd  in  doing  it  1  am  a  friend  of  the  workingman.  I  do 
not  know  how  you  are  going  to  separate  the  two.  I  find 
capital  and  labor  working  together  harmoniously  when  left 
to  their  own  problems,  undisturbed  by  the  demagogues. 
How  is  either  to  get  along  without  the  other?  They  are 
Siamese  Twins  in  their  sympathetic  relations,  joined  by 
an  indissoluble  bond.  If  one  were  to  die  the  other  must 
die  also.  What  promotes  the  health  of  one  imparts  vigor 
to  the  other.  The  man  who  would  scjjarate  them  is  a 
murderer,  for  they  cannot  be  separated  without  death.  No 
higher  compliment  could  be  paid  me  than  the  charge  that 
I  favor  ca])ital.    When  I  do.  I  favor  labor. 

In  the  flush  times  when  thousands  of  workingmen  were 
so  shortsighted  that  they  treated  their  employers  with  in- 
solence and  left  their  jobs  upon  any  slight  provocation. 
I  said  that  the  great  adjuster  sure  to  come  was  the  empty 
dinner  pail.  I  was  sorry  that  it  must  come  to  the  women 
and  children  of  the  homes,  but  it  would  be  wholesome  to 
the  men  who  think  only  with  their  stomachs  and  who  feel 
the  force  of  no  other  argument.  The  adjuster  has  come. 
He  is  at  the  leveling  work.  Capital  is  seen  to  have  a 
place  in  the  poor  man's  affairs.  It  is  not  difficult  for  an 
ignorant  Italian  digging  in  a  ditch  to  see  now  the  relation 


of  capital  and  labor.  It  is  plain  case  that  capital  will  not 
fill  the  dinner  pail,  if  cay)it,il  does  not  pay  the  wage,  and 
capital  cannot  pay  the  wage  if  labor  will  not  furnish  caj) 
ital  with  the  hours  and  the  quality  of  work  required  in 
tile  factories  and  on  the  farms.  Will  the  labor  philosophfr 
tell  us  who  is  to  fill  the  dinner  pail?  The  capitalist  has 
gone  as  far  as  he  can  go  in  the  present  plan. 

Perhaps  the  solution  is  in  decreasing  the  number  of 
laborers  by  shutting  off  immigration.  That  has  been  a 
favorite  plan  of  the  union,  which  reduces  the  number  of 
apj)renticcs  and  equalizes  all  kinds  of  mechanical  skill. 
Capital  has  had  to  stand  it.  But  the  reaction  foreseen  as 
inevitable  has  come.  Shall  we  charge  it  to  capital  ?  But 
capital  was  not  the  sinner.  The  union  is  reaping  the 
fruits  of  its  sins.  There  is  no  sinner  so  hopeless  as  th( 
sinner  who  does  not  and  will  not  know  his  sins. 

I  am  charged  with  opposing  the  strike.  In  my  bof)k  I 
say:  "The  workingman  should  abandon  the  strike,  whether 
the  law  commands  it  or  not.  It  is  uncivilized  and  barbar 
ous.  It  works  against 'higher  wages.  The  menace  of  it  is 
figured  into  the  cost  of  every  contract.  That  figures  it  out 
of  wages." 

The  cost  to  business  and  to  the  workingman's  wages  in 
a  single  year  has  been  enormous.  It  is  the  abandonment 
of  all  force  of  reason  by  which  men  should  arbitrate  their 
differences  and  the  substitution  of  physical  force,  which 
is  always  of  doubtful  expediency  because  uncertain  in  its 
results  and  of  expense  which  must  be  paid  bv  the  jinrtv 
who  can  least  afford  it.  It  is  not  the  defense  of  one's 
property,  but  the  abuse  of  privileges.  There  is  not  .t 
thing  about  it  that  is  just.  S'o  rights  inhere  in  it.  Th; 
striker  does  not  own  anything  contested,  the  propertv,  the 
business,  the  time,  the  wage.  The  property  he  did  not 
create.  What  he  worked  for  he  got  and  took  awav  with 
him  in  wage.  He  did  not  leave  any  of  it  in  propertv- which 
belonged  to  him.  The  business  was  made  with  other  labor 
which  the  workingman  did  not  furnish.  It  was  done  bv  an 
entirely  separate  class  of  work  and  workers.  The  time 
he  did  not  bring  and  could  not  take  from  others  bv  anv 
moral  right.  There  is  an  assumption  of  a  tremendous 
responsibility  when  one  takes  away  from  another  his  timt 
by  forbidding  it  or  interfering  with  it.  It  is  so  serious  that 
it  is  guarded  by  courts  of  law  and  protected  by  guardians 
of  the  peace.  The  State  does  not  refer  it  to  individual 
contention.  It  is  too  dangerous.  Every  principle  of  sound 
community  interest  denies  the  right  of  personal  contention. 
The  strike  is  one  of  the  worst  forms  of  per-sonal  violence. 
There  is  nothing  fair  about  it.  It  often  is  a  cowardly  ad- 
vantage. 

No  one  would  object  it  dissatisfied  men  were  to  leave 
a  job  and  go  quietly  away  to  another,  leaving  those  satis- 
fied to  remain  and  work,  or  the  employer  to  hire  whom 
he  pleases.  That  is  every  man's  privilege.  It  is  differ- 
ent from  the  conspiracy  of  a  strike,  which  violates  everv 
right  and  privilege  and  which  should  be  forbidden  if  any 
conspiracy  is  unlawful. 

In  closing  "My  Neighbor  the  Workingman"  I  argue  for 
higher  wage,  higher  than  we  are  now  paying,  if  the  work- 
ingman will  join  the  employing  man  in  furnishing  the 
money  to  pay  it.  Such  a  higher  wage  the  employer  would 
be  glad  to  pay  and  such  a  wage  honestly  earned  is  the 
only  one  a  laborer  ha^  a  right  to  e.xpcet. 

Our  American  workingmen,  greatest  in  numbers,  found 
in  all  callings,  dependable  in  all  things,  are  our  greatest 
citizens.     They  must  never  forget  that  they  are  citizens. 
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They  must  not  forget  that  the  capitalists  are  citizens  also, 
and  without  them  the  fires  would  go  out  under  the  boiler 
and  the  wheels  would  not  turn  an  hour.  The  labor  agit- 
ator who  assails  capitalist*  and  makes  laborers  his  enemies 
is  a  fool  among  men  and  a  traitor  to  the  country  and  to 
tiic  workinginaii  whom  he  betrays  for  demagogic  purposes. 

True  Americans  will  work  together  for  good  citizenship, 
good  business,  good  wages  and  good  fellowshij). 

One  of  the  great  crimes  of  this  country  is  to  create 
classes  among  the  quiet  working  people  by  setting  up 
conditions  each  against  the  other  as  an  arbitrary  plan  out 
of  which  one  prospers  and  the  other  suffers.  Inequality  is 
a  law  of  God  and  is  traceable  through  the  whole  universe. 
Over  it  the  two  men  born  in  the  first  generation  quarreled 
and  one  killed  the  other.  It  has  gone  on  ever  since  and 
will  continue  until  men  are  made  of  one  pattern,  and  the 
uniformity  then  would  not  last  a  week.  The  great  law  is 
adaptation;  how  to  get  along  with  what  one  has  in  the 
circumstances  in  which  he  is  placed  is  the  practical  ques- 
tion. We  may  emulate,  but  not  envy;  we  may  contend, 
hut  not  be  contentious.  The  field  is  open.  Our  progress 
is  not  by  taking  from  another  what  belongs  to  him,  but  by 
adding  to  all.  The  high  purpose  of  life  is  to  add  to  the 
common  good,  remembering  that  we  are  common  people. 

How  does  the  workingman  feel  about  capital  when  he 
himself  becomes  a  capitalist?  Are  not  the  instincts  of  a 
laborer  to  be  a  capitalist?  That  is  what  the  savings  bank 
means.  He  is  not  a  worthy  workingman  who  does  not 
work  to  the  end  of  making  a  capital  to  work  for  himself, 
wliether  hundreds  or  thousands  of  dollars.  It  is  perni- 
cious to  teach  that  the  only  moral  virtue  is  poverty.  One 
can  be  great  and  be  poor ;  one  can  be  good  and  noble  and 
he  poor,  but  one  can  be  neither  by  being  poor.  It  is  how 
a  man  handles  poverty  or  riches  that  makes  hira  what  he 
is. 

I  cannot  look  upon  the  agitator  of  workingmen  as  other 
tiian  the  enemy  to  them  and  their  country.  I  cannot  be- 
lieve that  the  apostle  was  unfriendly  to  workingmen  when 
lie  urged  them  to  be  content  in  whatever  estate  they  were. 
The  way  out  of  a  less  estate  in  to  a  better  one  is  by  men's 
own  efforts,  and  their  hope  is  that  others  are  in  better 
estates  than  they  are.  The  hope  of  a  country  is  in  its 
workingmen  united  in  a  solid  compact  with  its  business 
men — is  by  the  investment  of  the  intelligent  laborer's  mus- 
cle with  the  capitalist's  money.  The  extreme  folly  is  in 
setting  them  apart  and  in  creating  an  antagonism  between 
them. 

Capital  is  labor's  hope.  Labor  is  capital's  hope.  The 
two  cannot  separate;  neither  one  can  go  alone. 


METAL  TRADES  IN  BRITAIN 

lro»  and  Sfeel. — T,he  continuance  of  the  dispute  in 
the  engineering  trade  is  having  an  increasing  effect 
upon  conditions  in  the  iron  and  steel  industries,  more 
particularly  as  regards  the  home  trade.  The  demand 
for  material  has  fallen  away  considerably  owing  to 
the  lessened  output  of  engineering  products  through- 
out the  country  and  business  in  iron  and  steel  material 
for  the  home  trade  is  consequently  of  a  very  limited 
character.  Con.sumers  are,  however,  keeping  in  close 
touch  with  the  market  and  there  are  indications  that 
as  soon  as  the  labour  troubles  are  settled  a  good 
ilemand  will  arise. 

Tlie  improvement  in  export  business  reported  prev- 
iously in  these  pages  has  been  Weill  maintained 
and  has  offset,  to  some  extent,  the  dejire.ssion  in  the 
home  market.  The  pig  iron  branch  of  the  trade  is  the 
one  which  has  benefited  most  by  the  increased  demand 
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fi'om  overseas  but  even  in  this  branch  the  aggregate 
volume  of  business  passing  is  insufficient  to  induce 
makers  to  increase  their  output  to  any  appreciable  ex- 
tent, and  there  is  the  possibilit}^  that  the  sudden  throw- 
ing on  to  the  market  of  a  large  number  of  orders  held 
back  pending  a  settlement  of  the  labour  disputes  may 
have  the  effect  of  forcing  up  prices.  This  applies  not 
only  to  pig  iron,  but  to  other  classes  of  iron  and  steel 
material,  and  consumers  might  do  well  to  pay  some  at- 
tention to  this  aspect  of  the  situation. 

Germany  has  been  one  of  our  best  export  customers 
and  has  bought  during  the  past  few  weeks  about  12,- 
000  tons  of  pig  iron.  Other  countries  which  have  taken 
good  quantities  are  Belgium,  France,  and  Italy. 

The  sharp  advances  in  American  prices  of  iron  and 
steel  material,  which  have  oceured  as  the  result  of  the 
coal  strike  in  t^hat  country,  are  likely  to  bring  an  in- 
crease of  business  to  the  United  Kingdom  from  over- 
seas. Immediately  before  the  strike  considerable  com- 
petition was  being  experienced  from  America,  especial- 
ly in  the  Indian  and  Far  Eastern  markets,  but  the  in- 
creases in  American  prices  have  been  followed  by  an 
appreciable  expansion  in  the  enquiries  received  from 
abroad  by  British  firms,  and  it  is  anticipated  that  a 
fair  amount  of  business  will  be  secured. 

The  National  Federation  of  Iron  and  Steel  Manu- 
facturers reports  that  the  production  of  Pig  Iron  in 
April  amounted  to  394,300  tons  or  4,500  tons  more  than 
in  March.  This  figure  compares  Avith  an  average  of 
669,500  tons  monthly  in  1920  and  855,000  tons  monthly 
in  1913. 

The  production  included  152,900  tons  of  Hematite. 
124.700  tons  Basic,  80,800  tons  Foundry  and  16.700 
tons  Forge  Pig  Iron. 

The  furnaces  in  blast  at  the  end  of  April  numbered 
112  compared  with  107  at  the  end  of  March  and  an  av- 
erage of  284  in  1920. 

The  production  of  Steel  Ingots  and  Castings  dropped 
in  April  to  404,200  tons  from  549,400  tons  in  March. 

The  following  table  shows  the  average  monthly  pro- 
duction of  Pig  Iron  and  Steel  Ingots  and  Castings  in 
1912,  1920  and  1921  and  in  each  month  since  April,  1921. 

Pig  Iron.  Steel  Ingots 


and  Castings. 

Tons. 

Tons. 

1913: 

Average  IMonthly   .  . 

.  .  855,000 

638,000 

1920 : 

Average    Monthly   .  . 

. .  669,500 

755,600 

1921  : 

Average    Monthly   .  . 

.  .  217,600 

302,200 

1921, 

April  

60,300 

70,500 

May  

13,600 

5,700 

June  

800 

2,700 

July  

10,200 

117,200 

August  

94,200 

434,100 

Septemlier  

158,300 

429,300 

October   

235,500 

405,400 

November  

271,800 

443,800 

December  

275,000 

381,000 

1922, 

288,000 

327,500 

February   

300,100 

418,800 

.  .  389,800 

549,400 

April  

394,300 

404,200 

Metal  nnd  Thermit  Corporation,  New  York,  annnnni'ps 
the  removal  of  its  Pittsburgh  Branch  Office  from  1427 
Western  Avenue,  to  801-807  llillslxtro  St..  Corli-ss  Sta- 
tion, Pittsburgh.  Pa. 
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Pure  and  Applied  Science 

(Abstract  of  address  delivered  by  Dr.  E.  H.  Griffiths 
L.L.D.,  I'". U.S.,  at  a  Sptxial     General  Meeting     of  the 
South  Wales  Institute     of  Engineers,     held  at  Cardiff, 
Wales,  on  Mareh  2.-5,  1922.) 


Editor's  note: — Dr.  Griffiths'  address,  the  full  text 
of  wliici)  appears  in  the  Proceedings  of  the  Soutli 
Wales  Institute  of  Engineers,  is  a  strikingly  lucid 
statement  of  the  relationship  subsi.sting  between  pure 
and  applied  science.  The  whole  address,  as  will  be 
gathered  from  the  extracts  and  digest  presented  be- 
low, is  what  our  neighbours  of  the  south  would  call 
"inspirational."  It  typifies  the  mode  of  thought, 
the  high  mental  plane  of  the  best  British  men  of 
science.  Scores  of  men  like  Dr.  Griffiths  are  doing 
their  utmost  to  spur  the  youth  of  Great  Britain  on 
to  equip  themselves  for  scientific  research.  In  Can- 
ada the  awakening  is  yet  to  come. 

//  CLOSER  UNION  BETWEEN  PURE  AND 
APPLIED  SCIENCE 

Let  me  call  your  attention  to  the  conditions  prevalent 
some  hundred  years  ago,  after  the  close  of  the  Napoleonic 
wars;  those  conditions  in  certain  respects  largely  re- 
sembled those  now  existing.  The  same  want  of  employ- 
ment prevailed,  discontent  evidenced  by  riots  was  preva- 
lent throughout  the  country.  There  was,  however,  an 
essential  difference.  The  comparative  smallness  of  our 
population  might  have  made  it  possible  for  us  to  have 
become  an  agricultural  community  and  self-supi)orting, 
but  no  such  possibility  is  open  to  us  to-day.  That  period, 
however,  was  followed  by  one  of  unexampled  prosperitj\ 
and  the  basis  of  that  advance  was  found  in  the  applica- 
tion of  science  to  the  affairs  of  mankind.  .  . 

About  1830  we  entered  on  a  period  in  which  the  disco- 
veries of  science  were  utilized  for  the  purpose  of  industry; 
a  period  of  the  replacement  of  manual  by  steam  power. 
The  discovery  that  one  engine  could  do  the  work  of  a 
hundred  men,  and  that  so  far  from  diminishing  it  in- 
creased employment,  altered  the  whole  face  of  our  civili- 
zation. If,  for  example,  a  few  thousand  puddlers  were 
thrown  out  by  our  employment  of  the  Bessemer  and 
Thomas  processes,  the  increase  in  the  output  of  steel  gave 
employment  to  twenty  times  that  number  in  the  en- 
gineering trade.  .  .W^orkingmcn  never  make  a  greater  mis- 
take than  when  they  resent  the  introduction  of  machinery... 

It  is  but  slight  exaggeration  to  say  that  this  country 
had  in  the  middle  of  the  last  century  command  of  the  in- 
dustrial markets  of  the  world.  This  supremacy,  how- 
ever, steadily  diminished  during  the  remaining  years  of 
that  century,  and  this  was  due  mainly  to  two  causes: — 

(1)  Our  great  industries  were  controlled  by  able 
business  men,  but  men  with  no  scientific  knowledge 
and  with  but  little  respect  for  it,  and  "rule  of  thumb" 
methods  were  prevalent;  research  was  ignored. 

(2)  Other  nations  felt  that  their  existence  as  in- 
dustrial communities  was  threatened,  and  Germany, 
more  esj)ecially,  entered  into  the  lists  and  profited 
by  our  mistakes ...  Her  industries  were  guided  by 
men  with  both  business  instincts  and  real  scientific 
knowledge,  a  combination  rarely  found  in  this  country. 

It  was  in  the  laboratory  of  an  English  chemist,  Sir  Wil- 
liam Perkin.  that  the  discovery  of  aniline  dyes  was  made 
nearly  seventy  years  ago.  yet  the  manufacture  passed  into 
the  hands  of  Germany,  which  resulted  in  that  multiplica- 
tion of  her  chemical  resources  the  effect  of  which  we  dis- 
covered during  the  war   Why  was  this  all-important 

industry  taken  from  us?     I  believe  the  bed-rock  cau.ses 


were  the  indifference  of  our  business-men  to  the  disco- 
veries of  science  and  the  want  of  co-ordination  between 
the  men  who  apply,  that  is.  the  engineers  and  man- 
ufacturing chemists,  and  the  men  who  work  at  research 
in  the  laboratory,  and  we  have  paid  dearly  for  our  in- 
difference. 

It  has  been  well  said  that  this  country  has  lost  its  pre- 
eminence in  tile  dyeing  and  coal-tar  industries  because 
"the  English  manufacturer  considered  that  a  knowledge 
of  tile  benzol  market  was  of  greater  importance  than  a 
knowledge  of  the  benzol  theory." 

It  would  be  easy  to  multiply     examples  of  industries 
founded  on  discoveries  made  by  Englishmen  and  applied 
by  the  Germans.    Hence  to-day  our  position  is,  in  many 
respects,  more  difficult  than  that  of  a  hundred  years  ago. 
For  our  competitors  are  beating  us  at  our  own  game.  Is 
this  due  to  lack  of  l^rain  power  or  intelligence  on  our  part.' 
I  do  not  for  a  moment  believe  it.    The  names  of  men  wlio 
have  made,  and  are  making,  the  i)asic  discoveries  on  which 
industries  are  or  can  be  founded     are  in  English  and 
French  rather  than  in  German  lists.     Is  it  that  our  en- 
gineers  are   incapable   of   applying   the   knowledge  thus 
|)iaced  at  their  disopsal  ?    Again,  I  do  not  believe  it.  In 
the  list  of  the  great  engineering  achievements  of  the  last 
century,  with   jieriiaps   the   exception   of  the   Suez  and 
Panama  Canals,  the  names  of  English  engineers  are  pre- 
eminent.    In  a  popular  vote  taken  by  an  American  pub- 
lication named  Popular  Mechanics  as  to  the  seven  most 
wonderful  applications  of  science  for  the  purpose  of  man- 
kind, the  acliievements  which  obtained  the  highest  number 
were  wireless  telegraph,     the  telephone,  the  aeroplane, 
radium,   antiseptics,   spectro-analysis   and   X-rays.  Each 
one  of  these  had  its  foundation  in  pureli/  scientific  work, 
and  was  not  the  result  of  deliberate  intention  to  make  some- 
thing of  service  to  humanity .  .  . 

During  the  past  hundred  years  ail  the  conditions  of 
civilization  iiave  been  transformed,  not  by  legislators,  not 
by  soldiers  or  sailors,  but  tlirough  the  agency  of  men 
seeking  after  knowledge  for  its  own  sake... 

The  conversion  of  a  laboratory  process  into  a  commer- 
cial proposition  requires  both  faith  and  capital.  In  the 
past  the  British  business  man  has  not  been  prepared  to 
supply  the  capital  until  the  commercial  application  has 
been  proved  successful.  This,  iiowcver.  was  impossible 
unless  the  necessary  capital  was  ]irovided ;  and  thus  we 
have  travelled  in  a  vicious  circle...  If  our  technical  ex- 
perts in  engineering  and  chemistry  devoted  more  of  their 
energies  to  exploring  and  applying  the  stores  of  knowledge 
freely  placed  at  their  disposal  by  the  pioneers  of  science 
rather  than  in  the  improvements  of  methods  already  estab- 
lished, then  I  believe  we  could  face  the  future  with  greatlv 
increased  confidence.  Unfortunately,  as  I  have  already 
indicated,  there  has  existed  in  tiie  past,  and  to  some  extent 
exists  in  the  present,  a  wide  gap  between  the  laboratorv 
and  the  market  place...  This  is  especially  noticeable  in 
the  lapse  of  time  which  seems  inevitable  between  the  dis- 
covery and  its  application.  Let  me  give  you  a  few  ex- 
amples : — 

In  1831  Faraday.  .  .established  the  fact  that  it  was  pos- 
sible to  generate  electricity  by  the  expenditure  of  mechan- 
ical work,  but  it  was  nearly  fifty  years  before  the  dis- 
covery was  used  with  commercial  success  in  the  construc- 
tion of  the  dynamo. 
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Aluminium  was  discovered  by  Wohler  in  1827.  This 
was  simply  regarded  as  a  scientific  curiosity  till  about 
1860.  The  manufacture  of  aluminium  is  now  an  industry 
employing  millions  of  capital  and  thousands  of  labourers. 

Phosphorus  was  discovered  by  Brandt  in  1669,  and  ex- 
hibited to  Charles  II  as  "A  wonder  of  Nature."  It  was 
not  until  1831.  that  it  was  first  used  in  the  manufacture  of 
matches .  .  . 

About  1870  Maxwell  established  the  theory  that  waves 
of  light  were  due  to  an  electro-magnetic  disturbance  in 
the  ether.  It  was  not  until  1896  that  Marconi  applied  for 
a  provisional  specification  of  apparatus  for  signalling  by 
electric  waves  .  .  . 

During  the  past  few  years  the  works  of  Sir  Joseph 
Tliompson,  Sir  Earnest  Rutherford,  Dr.  Ashton  and  many 
others  have  revealed  to  us  the  marvellous  constitution  of 
the  atom,  and  ar«  leading  us  to  conceptions  of  the .  .  . 
nature  of  the  chemical  elements,  and  of  the  relation  be- 
tween what  we  have  hitherto  called  matter  and  electricity, 
which  are  bound  profoundly  to  influence  the  whole  nature 


of  future  investigation. 


Our  attitude  of  mind  should  be, 
not  "Is  there  any  possibility  of  utilizing  a  discovery?" 
but  rather  "In  what  way  can  this  discovery  be  utilized?"... 

As  we  look  back  on  the  last  century  we  are  driven  to 
the  conclusion  that  our  prosperity  has  been  chiefly  due 
to  our  utilization  of  the  energies  supplied  to  us  in  cen- 
turies long  past,  and  now  available  in  the  form  of  coal. 

We  are  thus  living  on  our  capital;  it  is  true  that  we 
are  learning,  but  slowly,  to  utilize  its  latent  energy  in 
more  economical  methods  than  we  have  done  in  the  past, 
hut  no  tliinking  man  can  deny  that  not  only  is  our  capital 
diminishing,  but  that  it  is  also  becoming  less  available. 
The  sources  of  energy  in  the  densely  populated  regions  of 
the  globe  are  diminishing  with  increasing  rapidity. 

I  believe  the.  attention  of  our  engineers  must  be  directed 
to  the  possibility  of  actually  transporting  to  our  doors  the 
energy  daily  showered  in  favoured  regions  of  our  earth 
rather  than  to  the  destruction  of  the  sources  supplied  to  ^ 
us  in  the  past. 

I  ask  vou  to  reflect  for  a  moment  "on  our  income  of 
energy".  .  .Observations   by   Buchanan   taken   in  Egypt 
with  an  improved  calorimeter  led  to  the  conclusion  that 
eadi  square  metre  of  the  earth's  surface  which  is  exposed 
perpendicularly  to  the  sun's  rays  receives  radiant  energy 
equivalent  to  i  h.p.    Now  the  area  of  the  great  circle  of 
the  earth  is  roughly  speaking  130  billion  .square  metres, 
tlms  the  working  value  of  the  sun's  radiation  to  us  is 
about  130  billion  h.p.;  if  we  deduce  from  this  the  h.p. 
rad  ation  per  1  square  foot  of  the  sun's  surface  we  obtain 
a  value  very  decidedly  less  than  that  obtained  by  Lord 
Kelvin  (7,000  h.p.)...  If  the  radiant  solar  energy  falling 
on     the  earth  were  wholly     converted     into  mechanical 
.  nergy,  each  individual's  share  (including  men,  women,  and 
eliiliirVn)     would  enable  him    to  lift  a  weight    of  3,300 
jjounds  tlirougii   a  vertical  distance  of  nearly  20  miles 
every  minute  of  his  life! 

It  is  true  that  by  application  of  water  power  the  swing 
of  tbe  tides,  tlie  growth  of  plants,  the  combustion  of  wood, 
etc.,  we  do.  to  some  slight  extent,  utilize  our  income,  but 
tlic  fraction  thus  expended  is  negligible. 

1  venture  to  predict  that  our  engineers  and  chemists 
will  in  the  future  have  to  rely  on  direct  rAher  than  on 
what  1  may  term  the  indirect  utilization  of  the  energies 
supplied  us  by  nature ...  1  may  doubtless  seem  guilty  of 
presumption  when  I  suggest  to  our  rising  generation  ot 
engineers  and  chemists  the  advisability  of  "going  back  to 
nature",  tiiat  is.  to  a  study  of  natural.  ]5lu  nomeiia.  By  the 
combustion  of  coal  at  a  temperature  of  thousands  of  de- 


grees we  evaporate  water  in  a  boiler,  and  by  means  of 
ponderous  and  ingenious  machinery  transfer  energy  by 
an  electric  current  to  our  incandescent  lamps.  The  actual 
light  energy  that  we  thus  obtain  is  but  a  tiny  fraction  of 
the  energy  expended  in  the  furnace.  Consider  by  way 
of  contrast  the  glowworm;  it  is  estimated  that  it  utilizes 
as  light  some  95  per  cent  of  the  energy  expended,  and  that 
without  any  appreciable  rise  in  temperature. 

Again,  consider  the  astonishing  prospects  opened  out 
to  us  by  the  discovery  of  the  energy  within  the  atom .... 
If  we  could  but  learn  the  way  to  persuade  the  atom  to 
commit  suicide,  and  also  discover  how  to  utilize  the  result- 
ing legacy  of  free  electrons,  then  we  should  have  no  need 
to  consider  other  sources  of  energy.  The  dissolution  of 
radium  (and  also  some  other  elements)  indicates  the  pos- 
sibility of  such  a  process,  and  improbable  as  may  be  the 
realization  of  such  a  dream,  it  is  not  for  this  generation 
to  assign  limits  to  the  march  of  discovery.  .  . 

There  is  no  branch  of  natural  science  wliieh  the  en- 
gineer can  afford  to  ignore.  His  dependence  on  the  phy- 
sicist, the  chemist  and  the  geologist  is  obvious,  but  I  ask 
you  to  remember  that  the  successful  construction  of  the 
Panama  Canal  was  due  to  the  researches  of  zoologists, 
and  even  the  designers  of  our  aeroplanes  had  to  call  on 
the  botanists  for  advice  in  the  selection  of  their  wing  ma- 
terials.... We  must  remember  that  all  branches  of  sciences 
are  parts  of  one  organic  wliole .  .  .  It  appears  to  me  that 
one  of  our  difficulties  is  the  tendency  to  over-specializa- 
tion. The  engineer  should  have  easy  access  to  all  cham- 
bers in  the  temple  of  science ...  I  want  to  induce  our 
young  engineers  to  be  both  optimistic  and  imaginative .  .  . 

Determine  that  you  will  become  liaison  officers  be- 
tween the  allied  armies  of  pure  and  applied  science.  To 
the  man  of  science,  discoveries  are  an  end  in  themselves; 
by  the  engineer  they  should  be  regarded  as  foundations 
on  which  he  may  surely  build  for  the  edification  of  man- 
kind. 


STEEL  OF  CANADA  SALES  IMPROVING 

"Sales  are  showing  improvement,"  was  the  announce- 
ment yesterday  by  Mr.  Robert  Hobson,  president  of  the 
Steel  Companj^  of  Canada,  Limited,  subsequent  to  the 
directors'  meeting  at  which  the  regular  dividends  of 
one  and  three-quarters  per  cent,  upon  both  the  preferred 
and  common  stock  of  the  compan.y  were  declared  for  the 
quarter  ending  June  30th,  payable  August  1st  to  hold- 
ers of  record,  July  8th. 

Tlie  directors  met  at  Toronto  and  the  stock  market 
was  not  allowed  to  give  any  expression  to  the  announce- 
ment as  the  meeting  was  not  concluded  until  after  the 
exchanges  had  closed. 


The  new  plant  for  the  concentration  and  sintering  of 
lean  magnetic  iron  ore  at  Babbit,  Minn.,  will  begin  to 
produce  in  quantity  during  May.  It  is  considered  now  that 
the  problem  that  remains  to  be  solved  is  a  system  of  min- 
ing that  will  give  a  minimum  of  cost.  So  far  as  the  mill 
is  concerned,  everything  th.at  comes  up  goes  through  the 
whole  process  without  any  handling. — no  selection,  no 
cobbing,  just  a  steady  stream  of  earth's  crust  pouring  in 
at  one  end,  and  coming  out  at  tlie  other  in  two  streams, 
sintered  ore  and  tailijigs.  It  sounds  rather  like  the  oft- 
pictured  ideal  sausage  machine,  where  the  animal  walks 
in  at  one  end.  and  comts  out  nt  the  other  end  in  sausage 
tases  -but  with  the  sausage  machine  there  are  no  tailings! 
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The  Manufacture  of  Light  Steel  Castings 


Bv  II.  BRADLEY,  (Sheffield) 


In  this  Paper,  which  has  reference  to  the  practice  of 
light  sttcl  castings,  any  reference  to  academic  or  labor- 
atory practice  has  been  piiri)osely  omitted.  It  is  dealt 
witli  from  the  author's  practical  experience  of  a  general 
jobbing  steel  foundry,  making  all  classes  of  steel  castings 
from  a  few  ounces  up  to  l-l  tons  in  the  rough,  and  with 
metal  of  carbon  content  varying  from  0.08  to  1  per  cent, 
and  over,  and  additionally  in  chrome  and  manganese 
steels. 

The  Plan  uf  the  Fonndri/ 

To  run  a  foundry  .successfully,  the  largest  output  witii 
the  minimum  amount  of  liandling  must  be  attained.  To 
carry  out  this  successfully,  tlie  shop  should  be  planned 
for  the  pattern  to  enter  at  one  end  (where  there  should  be 
shelves  or  pockets  to  receive  it)  and  the  core  boxes  with 
card  attached,  with  works  order  number,  description,  and 
quantity  of.  The  card  is  ruled  at  back,  so  that  each  day's 
cast  may  be  entered  thereon.  When  the  pattern  and  core 
boxes  are  given  to  the  moulder  the  card  should  have  the 
man's  check  number  marked  on,  together  with  the  date. 

When  possible  there  should  be  a  separate  bay  for  dry 
sand  moulds.  The  work  for  dry  sand  should  be  com- 
menced at  the  end  of  the  shop,  then  carried  down  to  the 
drying  ovens,  then  to  the  closing  and  casting  floor,  where 
the  moulds  should  be  arranged  in  straight  lines,  and  all 
runner  bushes  should  be  as  near  one  height  as  possible,  so 
as  to  avoid  hoisting  or  lowering  the  ladle.  The  steel  plant 
should  then  be  fixed  as  near  as  convenient,  utilising  the 
floor  nearest  to  it  for  the  green-sand  moulds,  as  these  are 
generally  of  the  lightest  section  of  castings,  and,  therefore 
require  the  steel  when  in  its  most  fluid  state,  to  avoid  short- 
or  faint-run  castings. 

Wiien  the  steel  is  a  little  on  the  stiff  side  it  can  be 
used  for  the  thicker  section  castings.  The  boxes,  after 
casting,  should  then  pass  on  a  little  further  to  be  knocked 
out  and  examined,  and  a  note  taken  of  the  good  and  de- 
fective castings  and  recorded  on  the  back  of  the  above- 
mentioned  card.  When  the  job  is  completed  the  card  should 
then  be  handed  in  to  the  foundry  office,  the  castings  going 
forward  to  the  cleaning  or  dressing  shop,  which  should  be 
at  right  angles  to  the  moulding  shop,  with  tram  lines  run- 
ning from  one  to  the  other. 

The  fettling  or  dressing  shop  should  be  equipped  with 
shot-blast  plant,  oxy-acetylene  burning  plant,  and  both 
circular  and  band  saws,  according  to  size  and  class  of  work 
and  out})ut.  The  castings  should  then  go  to  the  machine 
shop  and  despatch  shed. 

The  Making  of  Castings 

The  first  thing  to  consider  is  the  pattern  making,  which 
depends,  firstly,  on  the  quantities  of  castings  required 
from  each.  A  good  wood  pattern  will  withstand  tlie  mak- 
ing of  .500  castings  from  it,  either  by  hand  or  machine. 
If  repetition  work  is  carried  out,  then  either  brass  or  white- 
metal  patterns  are  necessary,  which  should  be  on  the  ma- 
chine for  small  castings.  T!ie  author  j)refers  the  hydraulic 
machine  for  boxes  up  to  21'  in.  round  or  square,  and  for 
deep-lift  pattern  the  roll-over  machine.  For  anything 
over  2%  in.  the  jarring  machine  can  be  used  to  better  ad- 
vantage. 


*  A  Paper  read  before  the  Birmingham  Conference  of 
the  Institution  of  British  Foundrvmen. 


The  difference  in  making  a  pattern  for  machine  mould- 
ing and  hand  moulding  is  that  it  is  always  necessary  to  fix 
core-prints  to  the  pattern  for  the  former  under  any  parts 
that  are  undercut,  as  the  sand  is  jarring  downwards,  there- 
fore, it  naturally  falls  away  from  the  underside  of  any 
])r()jecting  part. 

Tackle. — The  box{\s  should  l)e  strong,  light,  and  made 
of  steel.  They  should  all  be  interchangeable  according  to 
the  various  sizes  either  for  hand  or  machine.  The  double 
lug  box  is  best,  giving  a  truer  alignment.  The  double  lug 
can  be  either  a  slot  and  hole  or  two  holes. 

For  patterns  with  small  quantities  off  and  intricate  joint, 
a  plaster  oddside  should  be  made,  as  they  are  easy,  cheap, 
and  durable. 

For  large  orders  or  repetition  work,  machines  are  a 
necessity.  They  do  good  in  two  ways,  i.e.,  by  reducing 
costs,  and  increasing  output  on  the  jobs  they  are  working. 
They  also  s[)efd  the-  work  up  generally  in  the  shop.  Two 
boys  working  a  machine  with  boxes  10  in.  by  10  in.  by 
in.  have  produced  180  complete  moulds  in  the  day  with 
from  two  to  four  cores  in  each.  Two  youths,  17  to  18 
years  of  age,  have  produced  62  moulds,  18 '4  in.  by  16  in. 
by  .5  in.  deep,  painted  and  blacked.  The  quantities  vary 
according  to  size  of  boxes  and  design  of  castings.  To  get 
the  full  advantage  from  the  larger  machine  it  is  essential 
there  should  be  an  electric  crane  specially  for  its  use. 

For  large  quantities  of  light  castings,  tiie  Tropenas 
vessel  or  electric  furnace  are  to  be  recommended. 

To  ensure  sound  steel  castings  it  is  essential  to  have  in 
the  first  place  a  good  steel,  that  is,  steel  containing  the 
correct  composition  for  the  work  required,  and  jjrojjerlv 
"killed,"  in  order  to  ensure  it  lying  quietly  in  the  mould. 
It  is  also  as  essential  that  the  sand  be  suitable;  if  being 
used  green,  it  should  have  just  the  correct  moisture,  and 
just  sufficient  bond  to  work  it.  Sand,  in  the  first  place, 
should  always  be  dried  before  milling  in  order  to  get  tlie 
required  moisture  by  adding  water,  and  the  necessarv 
binding  material.  The  author  prefers  to  use  the  natural 
sands  wlienever  possible.  The  sands  generally  used  in 
England  for  steel  castings  are  Belgian  loam,  used  either 
by  itself  or  with  a  small  amount  of  silver  sand,  cornish 
loam  with  silver  sand,  and  Yorkshire  sand  with  silver 
sand.  Of  the  three  mentioned,  the  author  prefers  York- 
shire, as  it  is  easy  to  work,  is  tough,  but  not  too  close,  gives 
a  good  skin  on  either  dry-  or  green-moulded  castings,  and 
does  not  cake  in  the  mill  as  much  as  the  first  two.  For 
cores,  the  author's  })ractice  is  to  mix  eight  parts  of  silica 
to  one  of  Yorkshire  and  up  to  4  to  1  for  moulds,  varying, 
of  course,  according  to  weight  and  design. 

Running  and  Feeding 

Where  possible  the  best  system  is  bottom  runners,  and 
in  one  of  the  thinner  sections  of  the  casting.  Careful 
judgment  is  required  for  feeding  heads  to  have  the  re- 
quired size  and  in  the  right  place  in  order  to  get  a  solid 
casting  and  avoid  wasting  steel. 

Wry  soon  after  casting  all  runners  and  feeding  heads 
should  be  released  so  as  to  enable  the  contraction  to  take 
])lace  and  avoid  having  a  pull  in  the  casting. 

When  the  pattern  is  made,  it  should  in  the  first  place 
be  taken  into  consideration  as  to  whether  the  casting  is  to 
be  made  green  or  dry,  and  the  decision  generally  arrived 
at  is  based  on  how  much  machining  is  to  be  done  on  the 
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casting,  and  whether  the  difference  in  the  two  methods  of 
moulding  is  worth  tlie  risk  of  making  an  unsound  casting 
hy  making  it  in  green  sand.    A  further  consideration  de- 
pends upon  desigTi  of  the  casting.    In  such  cases  it  is  es- 
sential to  make  it  green  to  allow  for  the  contraction  strains 
taking  place  and  preventing  the  casting  pulling  into  pieces. 
In  some  cases  the  weight  and  design  must  be  taken  into 
consideration   in  deciding  these  points.     If  there   is  no 
danger  of  the  casting  pulling  with  a  dry-sand  mould  owing 
to  design,  it  is  always  nmch  safer  to  produce  a  sound  cast- 
ing from  dry-sand  work  than  from  green-sand  work,  owing 
to  the  proi)erties  of  the  steel  used  for  casting.    Of  course, 
there  are  many  different  designs  of  castings  to  be  con- 
tended   with,  and  the  greatest    trouble  given    to  a  steel 
foundry  manager  is  often  caused  by  the  designer  not  hav- 
ing had  any  steel  foundry  practice.     To  produce  good, 
sound  steel  "castings  it  should  always  be  the  aim  to  have 
the  thicknesses  of  the  metal  as  much  alike  as  possible. 
Wherever  thick  or  bulky  pieces  of  steel  are  joined  to- 
gether with  lighter  sections,  means  have  always  to  be 
found  (if  the  design  cannot  be  altered)  to  overcome  the 
difficulties  encountered.    This  can  be  achieved,  either  by 
using  chills  or  causing  the  thick    portion  to  freeze  ap- 
pro.Kimately  at  the  same  time  as  the  thinner  se-tions.  In 
some  cases,  however,  a  reinforcement  is  used,  but  this  is 
not  always  a  wise  policy,  owing  to  the  possibility  of  a 
mishap,  after  the  casting  is  put  to  work,  disclosing  the 
reinforcement  in  any  fracture.    Naturally,  the  blame  would 
straigiit-away  be  put  down  to  this  method.     This  oan  be 
further  illustrated  by  a  large  mill  pinion  casting  of,  say,  2 
ft.  G  in.  tooth  face  by  3  ft.  diameter  in  the  tooth  portion, 
reduced  down  to,  say,  18  in.  or  so  on  the  neck  portion.  The 
best  method  of  producing  this  class  of  casting  is  to  have 
it  cored  out.    At  times,  however,  it  is  found  that  engineers 
object  to  this  method  of  coring  out.    They  state  they  must 
have  a  solid  casting.    In  order  to  meet  their  views,  as  far 
as  possible  (which  steel  founders,  of  course,  have  to  do), 
it  is  endeavoured  to  produce  a  solid  casting.    This,  how- 
ever, is  an  impossibility  without  some  method  of  reinforce- 
ment, as  it  is  impossible  to  feed  the  body  portion  of  the 
casting  of  the  dimensions  mentioned,  through  the  size  of 
the  neck  and  the  wobbler.    Therefore,  the  method  of  rein- 
forcement has  to  be  used.    This  is  accgmplished  by  put- 
ting  in   what   is   called  locally   a  "dummy",  sufficiently 
large  to  prevent  the  pipe  forming  through  the  top  neck 
and  wobbler,  which  would  take  place  unless  something  of 
this  description  was  carried  out. 

Again  in  tlie  case  of  hydraulic  cylinders,  in  most  steel 
foundries,  there  does  not  seem  to  be  any  set  way  in  which 
to  cast  them.  This  is  done,  either  mouth  downwards  or 
upwards,  but  in  any  case  there  should  be  taken  into  con- 
sideration the  location  of  the  large  bulk  of  the  steel,  and 
the  best  means  of  feeding  it.  As  will  be  realised,  it  is 
necessary  to  feed  all  steel  castings  from  the  head.  In 
iron  foundries,  a  wrought-iron  or  mild  steel  feeding  rod  is 
used,  and  small  shanks  of  metal  are  poured  in  time  after 
time  until  it  is  set.  Tliis  method  cannot  be  adopted  in  a 
itcci  foundry,  as  it  would  pull  out  the  steel  instead  of 
causing  it  to  become  more  solid  as  in  the  case  of  iron  cast- 
ings. 

.Another  nsi  liil  illustration  is  that  "t  loidiiiotive  castings. 
The  various  parts  of  these  arc  rather  troublesome  to  make, 
owing  to  the  varying  thicknesses  of  the  strengthening 
brackets,  aiul  it  is  necessary  to  gi\i'  inucli  consideration 
before  st.irting  work,  otherwise  much  troui>lc  is  cirtain  to 
result,     'i'lirsi-  (  ist  iiiL's.  arc  very  often  made  as  light  as 


possible,  and  thick  and  thin  sections  are  more  usually  en- 
countered in  this  class  of  casting  than  in  most  other  classes 

Core  Making 

The  Core  Shop  should  be  self-contained,  with  special 
drying  ovens,  as  these  play  an  important  part  in  the 
making  of  good  castings.  The  stoves  .should  have  facilities 
for  eliminating  the  moisture  as  most  cores  are  made  either 
with  oil-sands  or  Bindsandrite,  which  under  the  slow  bak- 
ing throws  off  a  lot  of  steam  or  moisture.  The  sand  for 
cores  should  be  very  carefully  regulated  for  different 
classes  of  work,  should  be  very  refractory  with  just  suf- 
ficient bond  to  stand  up  to  the  steel,  as  there  are  so  many 
castings  which  if  the  core  does  not  collapse  very  quickly 
would  be  wasters;  especially  in  manganese  castings  such 
as  tramway  points  and  crossings,  owing  to  the  contraction. 
A  machine  for  making  standard  cores  is  a  great  help,  as 
ordinary  standard  round  cores  can  be  stocked  and  kept  in 
dry  places.  Obviously  it  produces  a  better  core  as  wooden 
boxes  get  out  of  shape. 

Fettling 

Cleaning  plays  a  very  important  part  in  the  costs,  and 
is  always  a  greater  speculation  than  any  other  process, 
owing  to  so  many  contributory  causes.  It  may  be  the 
sand,  or  the  "compo,"  but  generally,  in  the  author's 
opinion,  it  is  owing  to  casting  the  steel  at  wrong  tem- 
peratures. It  will  be  realized  that  with  a  ladle  of  steel, 
varying  from,  say,  36  cwt.  to  56  cwt.,  it  is  almost  impos- 
sible to  have  sufficient  moulds  on  the  floor  at  one  time  to 
take  it  at  its  varying  temperatures  to  suit  all  castings.  But 
many  of  the  troubles  in  this  department  can  certainly  be 
overcome  with  a  good  shot-blast  plant,  pneumatic  ham- 
mers, and  swing  grinders.  There  are  three  methods  of  re- 
moving the  feeding  heads — burning,  sawing,  and  cutting 
by  the  lathe,  and  obviously  the  choice  will  be  determined 
by  the  design  of  the  casting. 

Annealing 

It  is  obvious  that  the  question  of  annealing  depends 
largely  upon  the  size  of  the  foundry,  and  output.  The 
best  method,  in  the  author's  opinion,  is  the  gas-fired  stove, 
but  for  general  jobbing  work,  where  all  classes  have  to  be 
dealt  with,  the  moveable  top  is  as  cheap  as  any  for  fairly 
large  quantities.  For  quick  and  urgent  work — say  where 
it  is  required  to  cast  one  day  and  deliver  the  next — a  small 
handy  furnace  of  about  8  ft.  by  5  ft.  with  a  door  at  the 
front  of  the  furnace  can  be  built,  and  operated  with  lever 
and  balance  weight. 

In  conclusion,  there  are  many  other  points  appertaining 
to  the  manufacture  of  steel  castings,  but  those  enumerated 
should  be  sufficient  to  provoke  an  interesting  and  profit- 
able discussion. 


The  Volta  Manufacturing  Company,  Limited,  of  "Wei 
land,  Ontai'io,  Canada,  have  recently  received  an  order 
from  Renton  and  Fisher,  Limited,  of  the  Hopetown 
Steel  Works,  Bathgate,  Scotland,  for  one  of  their  stand- 
ard 3-ton  capacity  Electric  Steel  Furnaces,  with  trans- 
former and  switchboard  equipment  complete. 

The  Volta  Manufacturing  Company,  Limited,  also 
l)uild  the  "Duplex-Voltage"  or  "Quick-Melting"  type 
of  furnace,  of  an  improved  design,  for  melting  brass, 
.iluiiiiiiuni  etc.  Some  of  their  more  recent  developments 
include  baking  ovens,  electric  soldering  iron  heaters, 
electric  babbitt  heaters,  electric  water  heaters,  etc. 
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Single-Phase  Electric  Furnace* 

By  H.  P.  Abel,  A.  A.  Liardtt  and  VV.  West 


Tlie  use  of  the  single-phase  electric  furnace  in  the  metal 
industry  has  not  been  developed  to  the  extent  that  its  ad- 
vantages really  entitle  it.  The  reason  for  this  lies  in  the 
fact  that  a  comparatively  heavy  single-phase  load  is  not 
an  advantage  to  a  2,  3  or  polyphase  generator,  this  being 
the  type  of  alternating  current  which  is  most  generally 
supplied  by  large  power-stations.  Small  furnaces,  .such 
as  are  used  for  melting  non-ferrous  metals,  are  made  of 
the  single-phase  type,  and  their  number  is  steadily  in- 
creasing, especially  in  the  United  States,  where  the  use 
of  the  electric  furnace  for  melting  alloys  of  copper,  zinc 
and  tin  is  much  more  developed  than  in  this  country.  There 
are,  however,  several  large  single-phase  furnaces  in  opera- 
tion in  this  country  and  elsewhere,  and  where  these  are 
supplied  with  power  from  stations  having  large  generating 
units  very  little  trouble  has  been  experienced.  The  out- 
of-  balance  effect  produced  by  taking  single-phase  current 
from  a  ^-phase  generator  can  be  minimised  by  installing 
three  furnaces,  each  supplied  by  current  from  a  different 
phase,  or  by  using  two  furnaces  with  "Scott"  connected 
transformers,  a  method  of  connecting  up  the  transformers 
to  the  supply  mains,  so  that  power  on  the  high  tension  side 
is  taken  from  all  three  phases,  while  single-phase  current 
is  fed  to  each  furnace. 

Rotary  machines  have  been  designed  and  made  to  take 
three-phase  currents  and  deliver  single-phase.  These  ma- 
chines give  quite  a  reasonable  efficiency,  but  they  add  to 
the  complication  of  the  furnace  installation,  and  therefore 
are  not  looked  on  very  favourably.  There  is  no  doubt 
that  owing  to  these  difficulties  tlie  single-phase  furnace, 
especially  for  large  inputs — 300  k.v.a.  and  upwards — has 
had  to  give  way  to  the  two-  or  three-phase  furnace.  Even 
in  the  United  States  single-phase  furnaces  are  rarely  met 
with,  and  where  they  are  installed  their  operation  is  sub- 
jected to  stringent  restrictions  imposed  by  the  power  com- 
panies. At  Buffalo,  which  is  not  more  than  20  miles  from 
Niagara,  with  its  huge  power  undertakings,  a  steel  foundry, 
with  three  single-phase  furnaces,  is  confined  to  night  work- 
ing only.  This  is  regrettable,  as  in  a  good  many  ways 
the  single-phase  furnace  represents  many  advantages  over 
the  other  styles. 

Details  of  Furnaces  Described 

In  the  foundry  with  which  the  authors  of  the  Paper  were 
connected  each  furnace  has  a  normal  capacity  of  30  cwts. 
of  molten  steel,  although  as  much  as  l.^  cwts.  is  often  ob- 
tained at  one  tap,  when  the  linings  have  been  partly  burnt 
away.  Working  continuously  over  a  period  of  120  hours, 
about  170  tons  of  molten  steel  in  the  ladle  can  be  obtained, 
being  approximately  10  cwts.  per  furnace  per  hour.  The 
charge  consists  of  cold  scrap,  mostly  in  the  form  of  mild 
steel  turnings. 

Ease  of  Recftdation 

From  a  constructional  point  of  view,  a  single-phase 
furnace  with  only  one  movable  electrode,  it  is  almost  un- 
necessary to  emphasise  the  great  simplification  of  the  con- 
trolling mechanism  from  furnaces  having  two  or  more 
electrodes.  Not  only  does  the  actual  raising  and  lowering 
mechanism  consist  of  one  single  jiinion  and  rack,  but  the 
complications  produced  by  variations  in  the  resistance  of 

*  A  Paper  read  before  the  West  Yorkshire  Metallur- 
gical Society.  From  "Foundry  Trade  Journal." 


one  are  reacting  on  the  others,  as  in  the  case  of  furnaces 
with  more  than  one  electrode,  is  entirely  absent.  With 
two-  or  three-electrode  furnaces  it  is  necessary  to  install 
an  automatic  regulating-device  to  maintain  each  electrodf 
in  such  a  position  as  to  ensure  an  approximately  even  dis- 
tribution of  the  current  between  each  of  them.  With  the 
single-phase  furnace  no  such  device  is  necessary,  as  the 
burning  away  of  the  electrode  has  no  other  effect  than  in- 
creasing the  length  of  the  are,  hence  reducing  the  amount 
of  energy  in  the  circuit.  This  can  be  detected  immediately 
by  looking  at  tlie  controlling  voltmeter  and  corrected  by  a 
slight  turn  of  the  handle  attached  to  the  electrode  raising 
and  lowering  device.  The  single-phase  furnace,  with  its 
single-electrode,  lends  itself  admirably  to  the  simplest 
form  of  construction,  a  cylindrical  shell  with  central  elec- 
trode —  simple  to  build  and  simple  to  maintain  as  regards 
the  lining.  This  cylindrical  form  offers  the  least  area  of 
external  surface  for  heat  loss  by  radiation.  At  first  sight 
this  cylindrical  form  might  appear  to  offer  disalvantages 
for  the  fixing  of  the  doors,  spouts,  etc.  Steel  castings 
can  be  attached  to  the  shell  to  produce  the  necessary  flat 
surface. 

Constructional  Details 

The  mechanical  details  of  construction  in  connection 
with  the  water-cooling  devices  for  the  electrodes  is  of  the 
simplest  nature  in  the  single-phase  furnace.  It  is  usual  to 
use  a  .steel  conductor  in  the  base  of  the  furnace,  one  ex- 
tremity of  which  is  in  contact  with  the  actual  metal 
charged  into  the  furnace,  the  metal  thus  forming  one  pole 
for  the  arc,  the  graphitic  electrode  above  fo,rming  the 
other.  This  steel  contact  is  water-cooled  at  its  lower  end. 
the  water  service  to  it  being  connected  in  series  with  the 
water  service  to  the  electrode  holder.  A  loose  cooler  is 
placed  on  the  roof  of  the  furnace  and  surrounds  the  elec- 
trode, so  as  to  cool  it  and  that  part  of  the  roof  immediatelv 
surrounding  it.  In  the  ordinary  way  the  gas  pressure  in- 
side the  furnace  causes  a  constant  flame  to  be  projected 
through  the  space  between  the  electrode  and  the  roof  of 
bricks.  The  cooler  prevents  excessive  burning  away  of 
the  electrode  at  this  point.  This  trouble  has  been  greatly 
minimised  by  forming  holes  in  the  roof  arranged  on  a 
circle  at  some  distance  from  the  electrode,  throush  which 
the  burning  gas  escapes,  thereby  eliminating  the  passage 
of  the  flames  around  the  electrode.  The  furnace  is  mount 
ed  on  two  rockers  which  rest  on  rollers,  so  that  the  centre 
of  the  furnace,  as  given  by  the  radius  of  the  rockers,  re 
mains  stationary  when  tipping.  The  furnace  is  tipped  b\ 
a  crank  and  connecting  rod.  The  circular  roof  of  a  single 
phase  furnace  can  be  readily  re-bricked,  as  taper  bricks 
readily  wedge  themselves  into  a  circular  ring,  wherea- 
with  a  two-  or  three-electrode  furnace  the  roof  is  generallv 
rectangular  in  shape,  to  accommodate  the  electrodes.  thu> 
necessitating  some  form  of  arch  template  to  ensure  the 
bricks  being  maintained  in  position. 

A  single  holder,  which  is  fixed  to  an  arm  which  moves 
uj)  and  down  vertically  in  a  channel  iron  structure  which 
is  hinged  to  the  body  of  the  furnace,  allows  the  electrode 
when  raised  just  clear  of  the  roof  to  be  swung  to  one  side, 
so  that  it  and  the  arm  supporting  it  are  quite  clear  of  the 
roof.  This  allows  the  latter  to  be  removed  bodily  and 
re.idily  by  means  of  an  overhead  crane,  which  is  a  great 
advantage. 
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Oi/stcr  Roofs 

Some  of  these  same  type  of  furnaees  are  made  with  a 
hinged  roof,  which  can  be  oj)ened  like  the  shell  of  an 
oyster,  thereby  facilitating  charging.  In  this  case  the 
fiectrode  holder  is  hinged  in  the  same  plane,  so  that  the 
tieetrode  swings  back  with  the  roof. 

Difficulty  had  been  experienced  with  this  type  of  fur- 
ii.ice  in  maintaining  contact  between  the  bottom  of  the 
steel  electrode  and  the  metal  in  the  furnace  after  recharg- 
ing. This  was  due  to  the  fact  that  slag  was  left  in  the 
bottom  of  the  furnace,  which  formed  an  insulating  layer 
between  the  metal  electrode  and  the  new  material  which 
was  charged  in.  This  difficulty  was  surmounted  by  mak- 
ing use  of  a  small  dummy  steel  electrode,  which  is  placed  in 
the  bottom  of  the  furnace  immediately  after  the  charge  has 
been  teemed,  and  which  is  held  in  an  upright  position  in 
contact  with  the  bottom  electrode  whilst  the  new  material 
is  thrown  into  the  furnace.  This  gives  a  satisfactory  con- 
tact between  the  bottom  steel  electrode  and  the  metal  in 
the  charge. 

If  the  furnace  is  to  be  designed  for  any  given  power 
input  it  is  immaterial,  electrically  speaking,  whether  this 
power  takes  the  form  of  a  relatively  heavy  current  at  com- 
paratively low  arc  voltage  or  vice  versa.  High  voltage 
gives  a  long  arc  and  low  voltage  a  short  arc. 

Electrical  Efficienci/ 

In  the  case  of  multi-electrode  furnaces  the  electrode 
pressure  is,  however,  limited  by  the  leakage  which  tends 
to  occur  through  the  refractory  roof  between  electrodes  and 
also  l)y  the  fact  that  in  furnaces  of  other  than  cylindrical 
design  certain  ])ortions  of  the  lining  which  are  situated 
nearest  the  arcs  tend  to  become  over-heated  by  direct  ra- 
diation from  the  arc  unless  shielded  by  the  electrode  itself. 
Such  shielding  action  only  occurs  if  the  arc  is  so  short  as 
to  bring  the  electrode  close  to  the  surface  of  the  bath. 

The  short  arc  of  a  low-voltage  furnace  requires  a  com- 
paratively heavy  current.  This  means  that  electrodes  of 
large  cross  section  must  be  used  with  relatively  heavy 
usage  and  expense. 

Electrode  Consumption 

In  single-electrode  furnaces  where  the  are  is  practically 
(■([uidistant  from  all  parts  of  the  lining  and  the  possibility 
of  roof  leakage  is  entirely  eliminated,  a  considerably  higher 
arc  voltage  may  be  employed,  affording  the  following  ad- 
vantages: (I)  Small  diameter  electrodes,  with  consequent 
low  electrode  consum))tion ;  in  the  installation  with  which 
tlie  authors  of  this  Paper  arc  chiefly  experienced,  4-in. 
ciectrodes  are  used  in  furnaces  having  a  normal  input  of 
100  kw.  (600  k.v.a.),  and  the  total  consumption  of  elec- 
trodes is  no  more  than  8  lbs.  per  ton  of  steel  melted;  (2) 
comparatively  small  cross  section  of  copper  in  electrical 
connections,  with  consequent  saving  in  installation  ex- 
penses; (.3)  the  possibility  of  employing  reactance  control 
of  furnace  input. 

The  last  point  constitutes  perhaps  the  chief  electrical 
difference  between  the  single-electrode  and  the  multi-elec- 
trodr  furnace,  and  deserves  rather  detailed  attention. 

In  tile  case  of  any  electric  furnace  of  considerable  size 
a  certain  amount  of  reactance  must  be  included  in  the 
electrical  circuit  with  a  view  to  limiting  the  extent  of  the 
current  fluctuations  which  occur"  when  the  arc  is  undulv 
shortened,  or  when,  during  the  melting  of  cold  scrap,  the 
charge  collapses  and  falls  against  an  electrode. 

Such  reactance  is.  however,  generally  kept  as  low  as 
expedient  in  order  to  maintain  a  relatively  high  power- 
factor,  with  the  consequence  that  considerable  current  and 
power  fluctuations  do  occur,  and  the  load-factor  over  anv 
period  of  time  is  therefore  jjoor. 


Porcer  Factor  Sacrificed  or  Control 

In  the  single-phase  single-electrode  furnace  the  disad- 
vantage of  a  low  power-factor  is  deliberately  incurred,  for 
the  sake  of  the  delicate  control,  and  a  high  working-load- 
factor  which  the  use  of  large  reactance,  in  conjunction 
with  high  arc  pressure,  allows. 

Tran sfo r m er  Deta lis 

The  transformers,  by  means  of  which  the  high-tension 
supply  is  stepped  down  to  furnace  pressure,  are  them- 
selves designed  with  considerable  inherent  reactance,  and, 
in  addition,  a  large  independent  reactance  can  be  cut  in 
or  out  of  circuit  by  means  of  suitable  switch  gear.  The 
effect  of  such  reactance  is  to  cause  the  furnace  voltage  to 
reduce  rapidly  as  the  furnace  current  rises,  and  at  the 
same  time  to  reduce  the  power  factor  with  increasing  cur- 
rent. 

Electrical  Characteristics 

If  the  total  reactance  in  circuit  is  such  as  to  entail  at 
normal  load  a  power  factor  of  0.7  or  less,  the  effect  is  to 
impose  an  absolute  limit  to  the  power  or  kilowatt-input,  so 
that  if  the  furnace  current  exceeds  the  normal  the  power 
in)iut  will  actually  decrease. 

A  diagram  giving  the  result  of  a  series  of  readings 
taken  under  actual  working  conditions  on  a  furnace  of 
this  type,  having  a  normal  full  load  current  of  2,750  amps., 
showed  that  the  open-circuit  pressure  of  200  volts  reduces 
to  about  140  volts  at  full  low-current,  while  the  kw.  input, 
rises  to  400.  If  the  current  is  allowed  to  increase  beyond 
3,-500  amperes  the  kw.  input,  having  risen  to  420,  com- 
mences to  decrease.  The  fall  of  kw.  input  becomes  more 
rapid  with  further  increase  of  the  current,  and  it  is 
actually  possible  to  short-circuit  the  arc  by  feeding  the 
electrode  down  until  it  touches  the  bath,  and  under  these 
short-circuit  conditions  the  power-input  will  be  something 
under  1.50  kw.  Current  overload  equals  50  per  cent.  amp. 

Over  the  working  range  of  current  variation  the  kw. 
input  remains  practically  constant  at  about  400  kw. ;  in 
other  words,  the  working  range  is  around  the  peak  and 
on  the  falling  side  of  the  kw. -input  curve. 

A  series  of  similar  curves  illustrate  the  effect  of  switch- 
ing additional  increments  of  reactance  into  circuit.  The 
three  positions  of  the  reactance  switch  giving  maximum 
power  inputs  of  420.360  and  325  kw.  respectively. 

The  great  disadvantage  inseparable  from  the  above  form 
of  control  is  the  very  poor  electrical  ]iower-factor,  which 
approximates  to  0.6  at  normal  load.  This  not  only  in- 
creases the  cost  of  electric  supply  taken  on  maximum  de- 
mand tariff,  but  renders  the  load  undesirable  to  an  electric 
supply  company,  in  spite  of  its  high  load-factor. 

A  diagram  taken  from  a  recording  wattmeter  taken 
during  the  operation  of  a  heat  illustrates  strikingly  how 
slight  are  the  power  fluctuations.  From  this  it  follows 
that  a  very  high  load  factor  can  be  maintained.  That  is 
to  say,  the  average  power-input  is  a  high  percentage  of  the 
maximum  power  demanded,  a  figure  of  70  per  cent,  being 
obtainable  in  practice  over  the  working  period,  inclusive  of 
charging  times. 

A  method  of  improving  the  low  power-factor  which  has 
been  referred  to  is  to  install  in  the  same  power  mains  as 
those  feeding  the  furnace  transformers  either  a  static 
phase-advancing  plant  in  the  form  of  a  bank  of  large  cap- 
acity condensers  or  a  rotary  over-excited  synchronous 
motor  which  will  give  a  leading  power-factor,  thus  tend- 
ing to  neutralise  the  lagging  power-factor  created  by  the 
furnace  and  its  reactance  load. 

In  the  case  of  the  installation  with  wliith  the  authors 
are  connected  the  demand  for  direct-current  happens  to 
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rx.  rcd  tlic  avail^.l)!.-  |)iil)lic  snpplv.  wliirh  n.  crssitatrs  ll.c 
conversion  of  alternating  s.ipply  to  dirrrt  cnrrents  bv 
means  of  a  motor  generator,  the  motor  of  this  set  consist- 
ing of  a  specially  designed  synchronous  machine  of  ap- 
proximately 1.2(50  k.v.a.  nominal  capacity  over-excited  to 
take  a  current  of  110  amps,  per  ))hase  at  a  leading  pow.  r 
factor  of  about  0.:5.  This  serves  to  correct  the  ])ower- 
faetor  of  the  plant.  comi)rising  three  snch  furnaces,  to 
approximately  0.8. 

Poiver  Consum pliov 
Furnaces  of  this  type  arc  distinctly  economical  in  pow.  r. 
The  figure  of  700  units  per  ton  of  steel  melted  from  cold 
scrap  is  attained,  and  frequently  improved  on  under  con- 
ditions of  continuous  operation,  a  safe  average  figure 
being  750. 

Such  furnaces  can  be  used  with  either  an  acid  or  a  basic 
lining,  but  in  the  case  of  the  latter  a  lower  arc-voltage 
must  be  used. 

Basic  linings  tend  to  suffer  from  the  radiations  from  a 
long  are,  which  the  higher  conductivity  of  basic  slag  and 
of  The  atmosphere  above  it  produces  with  the  employment 
of  a  high  arc-voltage.  As  an  instance  of  this,  the  arc  can 
actually  be  drawn  out  to  a  length  of  2  ft.  over  a  basic 
slag  before  it  breaks,  the  maximum  arc  pressure  at  break- 
ing being  200  volts. 

Furiiacr  Cotitral 

The  control  of  the  furnaces  is  extrem(;ly  simple.  Owing 
to  the  long  are  constant  manipulation  of  the  electrode 
feeding-gear  is  quite  unnecessary,  even  during  the  melt- 
ing down  of  cold  scrap.  In  the  case  of  short-arc  furnaces 
the  attendant  has  to  regulate  the  are  length  continuously, 
if  not  accomplished  automatically. 

With  a  sint!;le-i)hase  long-are  furnace,  on  the  other 
hand,  tlie  attendant  having  struck  the  arc,  adjusts  its 
length  till  the  control  voltmeter  indicates  the  prescribed 
working  pressure,  and  then  leaves  the  furnace  until  the 
voltmeter,  the  reading  of  which  slowly  increases  as  the 
charge  melts  down,  indicates  the  correction  should  be 
made.  This  correction  is  effected  by  a  turn  of  the  elec- 
trode feeding  hand-wheel  bringing  the  voltmeter  back  to 
normal  reading.  When  it  is  desired  to  reduce  the  power- 
input  the  circuit  is  broken  by  raising  the  electrode.  Ad- 
ditional reactance  is  then  switched  in,  and  when  the  arc  is 
struck  again  the  voltage  is  adjusted  as  before,  when  the 
ammeter  and  wattmeter  will  indicate-  reduced  power-  and 
current-inputs. 

Speed  of  IVorking 

Melting  takes  ])Iaee  with  rapidity.  A  400-kw.  furnace 
will  melt  and  finish  a  2-ton  charge  of  cold  scrap  in  about 
4  hours  or  under,  and  is  capable  of  a  steady  jiroduction 
of  upwards  of  50  to  55  tons  in  a  working  week  of  five 
days. 

Acifi  or  Baxic  Hearths 

One  of  the  primary  questions  which  confronts  the  user 
of  electric  furnaces  for  the  production  of  .steel  is  whether 
to  operate  on  an  acid  or  basic  lining. 

This  question  is  invariably  decided  by  a  consideration 
of  the  product  to  be  produced  and  the  nature  of  the  avail- 
able scrap  supply.  The  acid  process  is  simple  to  mani- 
pulate, requires  less  technical  supervision,  and  consumes 
less  electricity  than  the  basic,  where  more  prolonged  heat- 
ing is  required  to  complete  the  refining  operation.  On  the 
other  hand,  with  the  acid  process  greater  care  must  be  ex- 
ercised in  the  selection  of  raw  material,  as  the  ability  of 
reducing  the  percentage  of  certain  elements  in  the  molten 
metal  is  absent. 

General  foundry  practice     is  distinctly  in  favour  of 


basic  working  iti  the  majority  of  ejectrir-  furnaces,  irre 
spective  of  the  high  r'ost  of  basic  ref rac-tories.  Tliis  is 
based  on  the  fact  that  there  is  a  wide  margin  of  difference 
between  the  price  of  high-grade  scrap,  which  must  be  userl 
with  an  acid  lining,  and  the  lower  grades,  which  can  h< 
satisfactorily  refined  to  jjroduee  finished  steel  to  almost 
any  analysis  on  a  basic  bottom. 

With  the  high  voltage  single-|)hase  single-elertrod' 
furnace,  which  is  the  subject  of  this  Paper,  acirl  lining 
only  has  been  found  In  be  satisfactory  as  a  refractory 
material  to  withstand  the  severe  heat  radiation  from  th' 
high  voltage  arc. 

The  single-))hase  single-electrode  furnace  works  quit* 
satisfactorily  on  a  basic  lining,  if  worked  at  a  lower  volt 
age  during  refining,  say  not  exceeding  100  initial  volt- 
Tliis  would  necessitate  a  higher  amperage,  with  larger 
diameter  electrodes  for  the  same  kw.  input.  On  the  high- 
voltage  furnace  many  experiments  have  been  tried  with 
various  basic  mixtures,  such  as  magnesite  bricks,  dolomiti 
with  5  per  cent,  addition  of  fire  clay,  dolomite  mixed  witii 
hot  tar,  and  rammed  into  ])osition  around  a  wooden  tern 
plate  —  but  none  of  these  linings  |)roved  commercialh 
successful. 

The  best  combination  which  was  used  consisted  of  dolo 
mite  and  pitch  reinforced  with  iron  rods  at  the  most  vul 
nerable  points  of  the  lining,  such  as  over  the  doorway^ 
and  at  the  nose  of  the  vessel.     This  lining  only  gave  an 
output  of  32l/)  tons  of  steel,  after  which  the  furnace  had 
to  be  completely  relined. 

The  Lining  of  Single-Phase  Furnaces 

Silica  bricks  of  the  best  quality  are  used,  well  kilned  to 
eliminate  expansion,  and  steeped  in  boiling  tar  until  suf- 
ficiently saturated,  and  then  withdrawn  to  dry.  Thi~ 
eliminates  all  moisture  from  the  ]iores  of  the  bricks  and 
substitutes  carbon,  thereby  rendering  their  structure  more 
refractory.  Ex])crience  has  shown  that  a  lining  made 
with  bricks  treated  in  this  manner  has  50  per  cent,  longer 
life  than  one  built  up  of  ordinary  "white"  silica  brick>. 
the  life  being  measured  on  the  actual  tonnage  of  steel. 

Around  the  conical  base  of  the  furnace  common  fire- 
bricks are  stepped  and  grouted  well  together  to  provide 
a  substantial  base  for  building  the  working  bottom  and 
the  lining.  Keiselgulir  was  originally  used  as  a  heat  in- 
sulator to  minimise  radiation,  but  was  discarded  several 
years  ago,  being  looked  upon  in  the  nature  of  an  unne- 
cessary refinement.  The  furnace  bottom  consisted  of  a 
coarse  mixture  of  half-and-half  ])repared  ganister  and 
calcined  ganister  rock  well  mixed  with  hot  tar.  This  is 
hand  rammed  layer  by  layer  until  within  a  few  inches 
from  the  top  of  the  steel  electrode.  On  this  solid  founda- 
tion a  melting  area  is  built  up  to  any  desired  size  within 
the  limits  of  the  diameter  of  the  shell.  The  lining  above 
the  foundation  is  built  up  in  such  a  way  as  to  form 
an  inside  veneer  of  bricks,  which  can  be  replaced,  after  a 
certain  number  of  heats,  without  having  to  disturb  the 
outer  and  greater  portion  of  the  lining.  The  outer  ring 
consists  of  standard  2l  o-in.  bricks,  tapering  to  2  in.,  so 
arranged  that  each  wedges  itself  between  the  two  imme- 
diately next.  This  forms  an  annular  wall  9  in.  wide,  and 
is  the  outer  lining  which  is  not  touched  when  the  process 
of  veneering  is  carried  out.  For  the  inside  or  veneering 
specially  shaped  bricks  are  used,  l-l ._.  in.  wide  bv  4l'.>  in. 
deep,  curved  to  the  radius  of  the  furnace.  In  this  wav 
the  lining  is  built  up  layer  by  layer,  grouted  well  together 
with  ground  silica  brick  and  fireclay  mixed  with  tar.  Large 
wedge-shaped  bricks,  called  "jambs,"  are  fitted  together 
and  inserted  to  form  the  charging  doors  on  either  side  of 
the  furnace,  into  which  the  taper  plug  bricks  on  the  doors 
closely  fit  when  these  latter  are  closed.    This  method  of 
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Canadian   Western  Steel  Co.,  Calpary,  Alta. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S, 
Fergruson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 
The  Steel  Company  of  Canada.  Hamilton.  Ont. 
Reals,  McCarthy  &  Rogers,  Buffalo.  N.Y. 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 
Canadian  Drawn  Steel  Co.,  Ltd..  Hamilton,  Ont. 
Canadian  Tul)e  &  Iron  Co.,  Ltd.,  Montreal. 
Leslie,  A.  C.  &  Co..  Ltd..  Montreal. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

Bars,  Steel; 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nnv!t  .'icotia  Steel  *  Coal  Co..  Limited.  New  Glasgow.  N.S. 

Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates:- 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 

Nova  .'^(•olia  .Stppi  *  Coal  Co..  Limited.  New  Glasgow.  N.S. 

vSteel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Rpiting-.  Bnbber: 

I>iiiiloi)  Tire  &    Uiihher  Goods  Co..   Ltd..  Toronto.  Ont. 
Benzol: 

nomlnlon  Iron  *  .SIppI  Coy..  Ltd  .  Sydney.  N.  S. 
Steel  Company  of  Canada.  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid  &  Brown  Structural  Steel  &  Iron  Work.s,  Ltd..  Toronto 
'I'oronto  Iron  Woiits,  'I'oronto,  Ont. 

Binok  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  lion  &  Steel  Co.,  Buffalo,  N.T. 
Leslie  &  Co.,  Ltd..  A.  C.  Montreal,  P.  Que. 
Steel  Co.  of  Canada.  Ltd..  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Dominion   Foundries  &  Steel.   Ltd.,  Hamilton.  Oni. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling  Engine  Works,  Winnipeg.  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 


Bolts: 

Balnes  &  Peckover.  Toronto.  Ont. 
Steel  Co.  of  Cani.da.  Ha..inton,  Ont. 
Canadian  Tube  &  Iron  Co..  Montreal,  P.Q. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  .Steel  Co..  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,   Ltd.,  Montreal 
.Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Brass  Goods; 

Dunlop  Tire  &  Rubber  Good.s  Co..  I.,td.,  Toionlc  'tn 
Brick-insulating':  ■  ■ 

Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  Metal: 

Pedlar  People,  Limited.  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton.  Ont. 

Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont.. 

Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto.  Ont 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde       Sons.  l\Ion treat.  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth    Mfg.   Co.,    Limited,    Hamilton.  Unt. 

Castings,  Brass: 

Wpptwortli    Mfg.    Co.,   Limited,    Hamilton.  Ont 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C^n, 

Castings,  Bronze: 

Wentworth   Mfg.   Co..  Limited.   Hamilton  Ont 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  PQ 
Electrical  Fittings  &  Foundry.  Ltd..  Toronto   (  nl 
Algoma  Steel  Corp.  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford.  Opt, 

Castings,  Nickel  Steel; 

Hull  Iron  and  Steel  Foundries,  Ltd..  Hull.  PQ 
Canadian  Steel  Foundries.  Ltd.,  Montreal  P.Q 
Algoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
Dominion  Steel  Foundry  Co..  Hamilton,  Ont 
.Toilette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron; 

Reid  &  Brown  Structural  Steel  &  Iron  Worliii,  Lid 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable; 

Canadian  .Steel  Foundries.  Ltd..  Montreal  V.Q 
Algoma  Steel  Corp.,-  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel! 

Dominion  Foundries  ft  Steel,  Ltd..  Hamilton.  Or  • 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature; 

Quigley  Furnace  Specialties  Co..  New  YorK. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Chrome ; 

American  Refractories  Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd.,  Toronto.  Out 
Milton  Her.sey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co..  Ltd.,  Toronto 

Chucks  Xiathe  and  Borlnir  Mill; 

The  Dominion  Steel  Products  Co.,  Ltd.,  Branti'ortl. 

Clip  and  Staple  Wire: 

The  Seneca  Wire       Mfg.  Co..  Postorla.  Ohio,  U.S. A 
TTnited  .=!tates  Steel  Products  Co.,  Montreal. 


Bolts,  maUway: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Concrete  Hardener  and  Waterproofer; 

Beverldge    Stipply    Company,    Limited,  Montreal 


Bolts,  Hata,  KlTetsi 

Canadian    Tube   *    Iron    Co .    Ltd.  Montreal 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 


consnltlnir  Bnglneers: 

w  B  Monrp  *•  Co..  Ltd.,  Pltt8b«jr>».  P«. 
w   a   Tyler  Co  .  Clevolaad 
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forming  an  inner  lining  or  veneer  lias  proved  very  siir- 
tcssful.  After  one  week's  output  of  approximately  30 
heats,  this  inner  lining  is  just  about  fused  away,  anrl  it 
ran  be  replaced  very  readily  during  the  week-end. 

For  the  roof  taper-blocks  are  used,  which  are  wedged 
into  the  roof  frame,  which  is  placed  on  a  wooden  tem- 
plate to  approximate  the  shape  of  the  internal  spherical 
arching.  This  arrangement  is  commended  on  account  of 
the  simplicity  of  setting  these  bricks,  which  allows  of  a 
permanence  of  .structure  able  to  withstand  the  effects  of 
expansion  and  contraction  following  changes  in  tcin- 
perature. 

Raw  Material  Used 

After  drying  a  newly-made  lining  with  a  coke  fire,  a 
charge  consisting  of  metal  scrap  in  the  form  of  clean  steel 
turnings,  crushed  in  a  heavy  pug  mill,  is  put  into  tin 
furnace  together  with  30  to  40  lbs.  of  ground-up  electrode 
carbon.  A  re))resentative  analysis  of  such  a  charge  is:  C, 
0.3;  >Si.  0.2;  S,  0.05;  and  P.  0.00  per  cent.  The  melted 
bath  will  show  a  carbon  content  of  about  0.  !•  per  cent. 

Advantages  of  Single-Phase  Furnaces 

There  are  two  outstanding  ad\antages  with  the  single- 
phase  single-electrode  furnace  not  posses.sed  by  multi- 
electrode  furnaces.  Firstly,  the  whole  charge,  as  de- 
scribed above,  can  be  jiut  into  the  furnace,  the  })lug  doors 
arc  closed  and  permanently  luted  nj),  avoiding  loss  by  heat 
radiation,  and  the  finished  metal  can  be  teemed  into  the 
ladle  without  any  necessity  to  reojien  the  furnace.  Se- 
condly, during  the  fir.st  hour,  what  is  termed  the  cutting 
down  jieriod,  the  electrode  is  gradually  worked  down 
through  the  charge  to  form  tlie  initial  pool  of  metal,  the 
surrounding  partially  fused  turnings  themselves  acting 
as  a  shield  to  the  refractory  material. 

Details  of  Workivg  a  Charge 

When  this  pool  of  metal  is  formed  the  current  is  cut 
off  from  the  furnace,  and  the  furnaceman  —  by  means  of 
a  long  iron  hook  through  the  pouring  spout  —  brings  the 
remainder  of  the  charge  towards  the  centre.  During  the 
whole  process  of  melting  this  is  the  only  occasion  on  which 
the  current  need  be  cut  off.  TIk^  chemical  changes  which 
take  place  in  the  process  of  stcelmaking  and  refining  in 
this  furnace  are  entirely  similar  to  those  in  kindred  types 
working  on  acid  or  basic  linings  as  the  case  may  be.  When 
the  whole  charge  is  melted  the  current  input  is  reduced 
by  the  insertion  of  reactance  in  tlu'  circuit  —  as  previously 
described  —  and  the  molten  bath  is  caused  gently  to  boil 
by  means  of  iron  ore  additions,  which  act  througli  the 
medium  of  the  slag  to  eliminate  the  carbon,  silicon  and 
manganese.  With  the  acid  lining  there  is  naturally  no 
reduction  of  the  sulphur  and  phosphorus  during  any  part 
of  the  working,  hence  a  very  rigid  observation  and  control 
have  to  be  exercised  over  the  quality  of  the  raw  material 
purchased.  During  the  boiling  process  samples  are  taken 
from  the  bath  and  subjected  to  the  Eggertz  rapid  colour 
test  for  determining  the  carbon.  Great  care  is  taken 
to  rid  the  acid  slag  of  all  active  oxides,  to  ensure  a  per- 
fectly reduced  condition  when  the  metal  bath  has  arrived 
at  the  desired  composition.  Half  the  slag  is  run  off  from 
the  furnace,  and  approximat(^ly  .56  lbs.  of  limestone  is 
added.  This  method  of  introducing  a  basic  material  to  an 
acid-lined  furnace  is  contrary  to  the  accepted  practice,  but 
has  proved  very  beneficial  and  satisfactory,  neutralising 
as  it  does  the  increased  acid  nature  of  the  slag  derived  from 
the  solution  of  silica  which  it  contains  at  the  high  tem- 
peratures attained  in  this  furnace.  The  process  of  de- 
oxidisation  takes  place  over  a  period  of  20  to  30  minutes. 


The  usual  additions  of  silico-spiegcl  are  made,  followed 
by  the  correct  additions  of  80  per  cent,  fcrro-manganps« 
and  50  per  cent,  ferro-silicon. 

The  whole  proce.s.s  of  melting  and  refining  is  under  per 
feet  control  in  the  single-phase  furnace,  both  as  regard', 
the  final  temperature  of  the  bath  and  the  rate  at  which 
the  charge  is  melted.     In  charging  it  is  advisable  to  pib 
jiieces  of  loose  scraj)  in  the  centre  of  the  charge,  to  pre 
vent  what  is  locally  termed  a  "top-melt."     If  the  charg. 
is  all  turnings,  there  is  a  danger  of  a  solid  fused  mass 
forming  below  the  first  pool  of  metal  melted,  which  can 
ses  the  heat  from  the  electrode  to  be  radiated  up  to  thf 
roof,  fusing  the  bricks,  which  run  down  into  the  metal, 
further  increasing  the  difficufty  of  melting.    The  average 
time  fr(mi  charging  cold  s<rap  to  tapping  2  tons  of  finish 
cd  steel  is  four  hours. 

In  conclusion,  the  authors  have  not  the  slightest  hesita 
tion  in  saying  that  where  the  difficulties  of  obtaining  rel 
atively  large  quantities  of  single  phase  alternating  or  un 
balanced  three-phase  current  are  non-existent,  there  is  no 
type     of  electric  furnace  which     is  simpler     to  handle, 
cheaper  to  maintain  and  operate,  and  more  adaptable  for 
general  steel  electrode  furnace. 


B.  E.  STEEL  ACTIVITY 

The  billet  and  iiiooming  mills  at  the  Sydney  steel  plant 
have  gone  on  double  shift  lately,  according  to  a  statement 
given  out  at  British  Empire  Steel  headquarters.  This 
new  activity  will  increase  the  force  to  over  2.300  men.  Tlw 
mills  will  roll  billets  from  cold  ingots  to  furnish  material 
for  the  rod  and  billet  trade. 

For  the  first  time  in  the  twenty-two  years  of  its  historv. 
the  plant  has  successfully  entered  the  foreign  market  for 
f'n'shed  steel  products.  Orders  are  on  hand  for  nails, 
barbed  wire  and  galvanized  wire  for  Buenos  Aires.  South 
Africa,  New  Zealand,  Costa  Rica.  Colombia.  India  and 
British  West  Indies,  it  was  announced.  The  largest  order 
is  700  tons  for  Australia,  and  the  smallest  100  tons  each 
for  South  America  and  India. 


BRITISH  GAIN'S  IN  TIN  PLATE  EXPORTS 

Welsh  till  plate  pioduccr.s  arc  rapidly  recapturing  the 
Ciitiadian  Pacific  Coast  market  from  American  makers. 
Ill  tile  first  four  months  of  this  year  shipments  of 
American  tin  plate  to  Canada  averaged  less  than  2000 
tons  per  month  ;  in  1913  they  were  over  4000  tons  per 
month.  In  contrast,  British  shipments  to  Canada  to 
May  1,  this  year,  have  been  over  5000  tons  per  montji ; 
in  1913  tihey  were  only  a  little  over  800  tons  per  month. 

Aprominent  Welsh  tin  plate  producer  is  quoted  as 
saying  that  "British  manufacturers  have  lowered  costs 
in  all  directions  to  a  strongly  competitive  basis.  With 
some  exceptions  the  W>lsh  tin  plate  industrv  has  been 
cible  to  retain  most  of  its  old  customers  and  to  recover 
the  Canadian  market  which  we  lost  to  the  Americans 
previous  to  t.he  war."' 

While  it  is  true  that  British  tin  plate  exporters  (liave 
made  greater  percentage  gains  this  year  han  their 
American  competitors,  Ihey  have  not  yet  equalled  their 
pre-war  rate.  For  the  four  months  ending  with  April. 
British  tin  plate  exports  totaled  143.979  gross  tons, 
against  163.095  tons  for  the  corresponding  four  months 
in  1913.  American  exports  to  Mav  1,  this  vear.  lhave 
been  30.741  tons.  They  were  25.744  tons  for  the  same 
four  months  in  1913.  so  that  the  increase  has  been  about 
20  per  cent. — The  Iron  Age. 
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THE  NEED  EOR  SPECIALISTS  IN  IRON  ORE 
The  iron-ore  problem  is  ever  with  us,  and  at  no  time  is 
its  solution  more  pressing  than  now,  when  we  can  ill  af- 
ford to  pay  out  the  huge  sum  required  annually  to  provide 
ourselves  with  this  necessity  from  beyond  our  borders. 
Thus  every  scrap  of  information  that  may  help  us,  or  any 
idea  that  may  possibly  point  the  way  to  a  solution,  is 
worthy  of  close  attention. 

We  print  to-day  Mr.  G.  C.  MacKenzie's  .address  to  the 
conference  on  iron  ore,  held  under  the  auspices  of  the 
Minister  of  Mines  in  Toronto  on  July  5th.  This  is  an 
impartial  summary  of  the  present  situation,  based  on  the 
outstanding  facts.  In  common  with  the  majority  of  those 
who  have  studied  the  question,  Mr.  MacKenzie  finds  no 
immediate  solution  in  sight.  However,  the  solution  of  a 
problem  such  as  this  is  never  accomplished  until  some  one 
provides  new  information,  or  demonstrates  the  commercial 
feasibility  of  one  or  other  of  the  many  experimental  pro- 
cesses; so  that  a  successful  issue  rests  now,  as  heretofore, 
with  the  experimenter,  or  researcher,  or  prospector,  who 
is  ready  to  risk  time,  labour  and  money  by  launching  out 
into  the  unknown. 

Meantime  Mr.  INIacKenzie  has  a  practical  suggestion  to 
offer,  —  a  suggestion  that  is  unusually  opportune  just  at 
present.  He  points  out  that  we  have  at  present  in  Canada 
no  geologist  who  has  specialized  in  iron  ore  to  the  extent 
of  making  himself  completely  conversant  with  our  re- 
sources of  tliis  prosaic  but  all-important  mineral.  The 
geologists  in  the  public  service  have  been  shifted  from  one 
problem  to  anotlier,  periodically  if  not  annually.  If  one 
or  more  of  these  geologists  were  left  for  a  number  of 
years  to  study  iron  ore,  as  has  been  done  with  sucli  mark- 
ed success  in  tlie  United  States,  our  problem  miglit,  by 
this  means,  be  no  problem  within  a  short  term  of  years, 
We  have,  up  to  the  present,  been  merely  dabbling  in  the 
geology  of  our  iron  ranges. 

This  suggestion  is  completely  in  accord  with  the  pres- 
ent policy  of  the  Dominion  Geological  Survey.    As  rapidly 
as  it  can  be  practically  effected,  Dr.  Collins  is  allotting 
special  fields  of  endeavour  to  his  staff,  which  they  will 
follow  year  after  year,  irrespective  of  geographic  loca 
tion.    Tlie  present  specialist    on  iron  ore  is  Dr.    G.  A. 
Young,  now  engaged  in  examining  tlie  deposits  of  British 
Columbia.    As  iron  ore  is  in  general  the  most  imj)ortant 
of  minerals  next  to  coal,  aiul  as  in  Canada  it  presents  by 
far  our  most  important  jiroblem  in  the  mineral  industry', 
there  will  jirobably  be  sco])e  for  a  number  of  such  specia- 
li.sts  (luritiii  tlie  lU'xt  quarter-century,  hotli  in  the  jjublic 
service  and  in  private  ])r.'ietiee. 


A  NATIONAL  IRON  AND  STEEL  INDUSTRY 
FOR  SOUTH  AFRICA 

South  Africa  has  decided,  through  her  elected  repre- 
sentatives, that  she  must  have  the  iron  and  steel  industry 
upon  which  the  industrial  system  of  any  modern  nation 
is  mainly  built.  A  cabled  despatch  announces  that  a 
bounty  on  pig-iron  and  a  further  bounty  on  steel  has  been 
proposed  by  the  Government.  It  is  asserted  that  what 
is  at  present  lacking  for  the  building  up  of  a  well-founded 
steel  industry  is  capital  alone,  and  it  is  calculated  that  the 
bounty,  unusually  substantial  at  first,  and  diminishing  to 
zero  at  the  end  of  eight  years,  will  be  sufficient  induce- 
ment for  large  capital  expenditure.  Coal,  iron  ore,  and 
fluxes  are  available  in  abundance,  and  railway  facilities 
are,  in  the  main,  already  provided. 

On  another  page,  we  review  the  report  on  South  Africa's 
iron  ore  resources  recently  published  by  the  Imperial 
Mineral  Resources  Bureau.  This  is  one  of  a  series  of 
volumes  that  will  describe,  in  a  comprehensive  way,  the 
iron  ore  resources  of  the  Empire  and  of  the  world.  That 
these  volumes  will  contain  the  best  information  obtainable, 
and  will  supersede  the  compendious  volume  on  iron  ore 
compiled  in  1910  by  the  International  Geological  Con- 
gress, is  evidenced  by  the  fact  that  the  Imperial  Mineral 
Resources  Bureau  is  composed  of  a  representative  gather- 
ing of  the  Empire's  leading  mineral  technologists,  among 
them  our  own  Dr.  W.  G.  Miller. 

The  domestic  requirement  of  iron  and  steel  products  in 
South  Africa  is  comparatively  small.  There  is  no  doubt 
that  the  production  of  these  materials  in  the  interior  of  the 
African  continent  will  expedite  its  development  quite  ma- 
terially and  so  will  help  to  expand  the  home  market.  But 
It  is  upon  an  export  market  that  South  Africa's  immediate 
nope  for  an  iron  and  steel  industry  commensurate  with 
ner  extraordinarily  favourable  conjunction  of  resources  in 
iron  ore  and  coal,  must  depend.  As  the  future  centre  of 
steel  production  is  some  hundreds  of  miles  inland,  it  is 
considered  that  only  the  more  valuable  finished  or  semi- 
finished steel  and  iron  products  will  find  read}^  sale  in  the 
world's  markets. 

It  is  not  impossible  that  there  will  be,  in  the  future,  a 
repetition  in  South  Africa  of  the  condition  that  has  made 
tiic  iron  ore  indu.stry  of  the  Lake  Superior  region  of  the 
United  States  unique.  The  Lake  Superior  ores  have  an 
exclusive  market  throughout  the  interior  of  the  North 
American  continent,  at  present  based  not  so  mucli  upon  any 
superior  quality  as  upon  the  natural  barriers  that  exclude 
competitors.  Coal  of  the  right  quality  and  in  sufficient 
(juantity  is  available  south  of  the  Lakes,  and  as  a  result 
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of  till  sctlltiiirnt  of  tlic  rontincnt  and  the  liberal  use  of 
iron  and  slvvl  prodiiits  by  its  inliabitants,  the  iron  and 
stee!  industry  of  the  Great  Lakes  region  has  heeoine  the 
largest  in  the  world.  Little  of  its  produet  reaehes  the 
Atlantie  or  Pacific  markets,  but  it  supplies  tiie  require- 
ments of  the  larger  part  of  the  continent's  iiundred  odd 
million  inhabitants. 

Soutii  Africa's  may  be  a  similar  case,  and  may  in  time 
not  .only  provide  the  iron  and  steel  used  in  a  large  part  of 
the  continent,  but  may  constitute  the  centre  of  industrial 
activity,  which  will  in  turn  provide  a  ready  mark»t  for 
agricultural  products,  and  so  stimulate  a  settlement  of  the 
vast  vacant  .spaces  of  the  southern  part  of  that  continent 
that  now  invite  the  white  man's  attention. 

South  Africa's  ))resent  case  is  analogous  to  tiiat  in 
which  Canada  found  herself  twenty  years  ago — but  (juite 
different  from  Canada's  case  today.  At  the  opt  iiiiig  of 
the  century,  it  seemed  certain  that  the  bonus  i)rovi(letl  for 
the  production  of  iron  and  steel  in  Canada  would  result 
in  what  the  South  Africans  hope  for  today  through  the 
.same  means.  But  the  two  eases  differ  in  the  fact  that, 
whereas  Canadian  calculations  were  based  upon  the  ho})e 
of  discovering  adequate  deposits  of  iron  ore,  the  South 
African  ore  for  the  ])urpose  is  already  in  sight,  in  addi- 
tion to  adequate  coal  reserves. 

In  this  connection  it  is  interesting  to  note  that  the  Hon. 
F.  S.  Malan  is  South  Africa's  Minister  of  Mines  and  In- 
dustries —  a  conjunction  of  duties  that  is  obviou?>ly  ap- 
propriate, though  our  Canadian  legislators  are  (juite  obli- 
vious to  its  significance.  The  creattion  of  this  combined 
ministry  and  the  hearty  support  accorded  the  Iron  and 
Steel  Industry  Encouragement  Bill  by  General  Snuits  arc 
well  worthy  of  that  truly  great  leader  and  Imjjcrialist. 


THE  FUTURK  OF  IRON  ORE  SMELTlSd 

The  history  of  iron  ore  smelting  is  a  very  interesting 
one,  taking  us  back  to  the  Catalan  forge  of  the  early  cen- 
turies or  even  to  a  more  primitive  contrivance  still  in  use 
among  some  of  the  hill  tribes  of  India  and  in  parts  of 
Africa.  The  iron  artificer  in  need  of  a  fresh  sui)ply  of 
the  metal  goes  to  where  the  ore  is  found,  builds  a  small 
furnace  of  clay,  makes  his  charcoal  on  the  spot,  and  works 
the  blast  by  leg  power  using  his  bare  heels  as  valves.  The 
Chinese  still  use  a  simi)le  furnace  without  blast.  It  is  a 
long  call  from  that  to  the  modern  blast  furnace,  which 
after  centuries  of  cx[)erienee,  and  of  late  aided  by  all  the 
resources  of  science,  has  been  brought  to  a  fine  ]ierfection. 
— one  almost  wrote,  a  ripe  perfection,  but  that  might  sug- 
gest the  falling  of  the  fruit. 

The  strong  position  of  the  blast  furnace  depends  on  its 
perfect  control,  physical  and  chemical,  its  large  output,  the 
production  of  an  impure  metal  that  melts  at  a  compara- 
tively low  temperature  (1000  deg.  to  1300  dcg.  C),  the 
easy  production  of  slags  melting  at  slightiv  above  these 


tem|)«  ratures,  a  controlled  variation  in  competition  of  the 
slag  so  as  to  }»roduce  a  pig-iron  of  the  desired  composi- 
tion, a  low  working  temperature  tending  to  a  long  life 
for  the  lining,  and  a  minimum  loss  of  iron  in  the  slag.  If 
we  add  to  this  the  economy  in  fuel  consumption,  workecl 
out  to  ;i  finisli  by  the  utilization  of  the  furnace  ga.ses  for 
heating  the  blast  and  for  generating  power,  the  strijng 
)>ositioii  of  the  blast  furnace  is  evident,  and  it  is  not  sur 
prising  that  iron  and  steel  men  are  very  sceptical  about 
any  scheme  for  replacing  it.  They  point  out  the  high 
temperatures  re(|uired  in  all  the  proposed  methods  for 
making  steel  directly  from  ore,  and  the  eon-.e(juent  ne 
cessity  for  refractories  which  will  stand  up  against  such 
conditions.  The  excessi\c  loss  of  iron  in  the  slag  when 
working  at  high  temperatures  is  another  disadvantage  of 
all  such  processes.  As  to  the  use  of  electrical  furnaces  for 
sm(  Iting  iron  ore,  at  present  the  conditiojis  must  be  very 
special,  such  as  cheap  electrical  ])Ower  and  compara- 
tively chea))  charcoal,  to  allow  the  profitable  manufacture 
of  |)ig-iron  in  this  way.  There  is  more  liope  perhaps  in 
anotlu-r  direction,— the  electrolytic,  in  which  the  use  of 
the  electrical  current  is  particularly  efficient.  The  pro- 
posal to  reduce  to  s))onge  iron  by  means  of  producer  or 
other  gas,  and  finish  by  electrical  melting  is  dismissed  as 
depending  on  reactions  that  are  too  slow  to  be  feasible, 
but  possibly  the  blast  furnace  men  have  not  given  weight 
to  a  consideration  which  might  be  over-looked  by  those 
accustomed  to  the  rapid  passage  of  the  furnace  ga>es 
through  the  ore  in  a  blast  furnace.  The  flow  of  reducing 
gases  through  a  si)onge-iron  furnai-c  could  be  regulated  so 
as  to  allow  time  for  complete  reaction,  while  in  the  blast 
furnace  the  carbon  monoxide  nuist  do  what  it  can  on  the 
way  up. 

Hut  while  tile  blast  furnait-  is  in  an  .•l^^url■(^  po.^ition,  it 
may  be  interesting  to  u>ake  a  comparison  with  another  old 
metallurgical  a{)plianee,  which  began  its  history  many 
centuries  ago,  and  which  has  been  perfected  in  late  years 
by  the  use  of  the  best  mechanical  engineering  skill  com- 
bined with  all  the  resources  of  the  alloy  steel  man- 
ufacturer. The  .stamp  mill  has  ke|)t  its  |)laee  in  the  gold 
fields  of  the  world  as  a  most  jierfect  device  for  the  crush- 
ing of  gold  ore.  The  weight  of  the  stamj)  has  been  grad- 
ually increased,  from  the  hand  mills  of  the  earlv  ages  to 
stamps  of  a  ton  each.  But  the  stamp  mill  is  being  re- 
placed, and  the  reasons  for  this  are  interesting.  It  is  a 
machine  for  pulverising  the  gold  on'  and  bringing  it  into 
contact  with  nu-reury  so  as  to  catch  the  gold  as  amalgam. 
But  nmre  or  less  of  the  golil  is  refractory,  refusing  to 
amalgamate,  and  in  some  cases  a  large  fraction  of  the  gold 
is  in  this  condition.  This  has  led  to  various  methods  of 
treating  the  refractory  concentrate  which  was  obtained 
from  the  stream  of  crushed  ore  after  passing  the  amal- 
g.imating  apparatus.  The  winner  among  these  processes 
is  eyaniding,  depending  upon  the  use  of  a  substance,  po 
tassium  cyanide,  formerly  very  expensive.  The  lar<re  .iiid 
growing  demand  for  it  led  to  improved  processes  of  man- 
uf.-ieture  of  sodium  cy;inide.  which  works  just  as  well.  The 
improvements  in  c  y.miiling  lia\  c  matle  it  profitable  to  usf 
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tliis  iiRthoci  tor  fxtracling  all  tlit-  fiolcl,  ami  now  it  has 
fOiiiL-  to  a  contest  between  the  stamp  mill  and  other  pul- 
verisers, simply  as  pulverisers,  to  prepare  the  ore  for 
cyaniding.  In  tiie  meantime,  the  ball-mill  and  the  tube 
mill  have  been  perfected,  and  the  thunderous  roar  of  the 
stamps  is  no  longer  heard  in  some  of  our  largest  gold  mills, 
the  Dome  Mines  for  example.  Stamp  mills  in  some  cases 
lia\f  bi-eu  discarded,  to  give  place  to  these  newer  crushers, 
and  we  hear  that  one  of  tiie  largest  South  African  gold 
mines  has  decided  to  instal  ball  and  tube  mills.  Doubt- 
less the  staiii|)  mill  will  hold  its  own  iinder  some  conditions, 
but  wliat  we  wish  to  emphasise  is  that  this  well-tried  old 
df\ ice,  the  position  of  which  was  held  to  be  impregnable 
not  many  years  ago,  must  now  without  any  doubt  meet 
lurmidable  competition. 

If  sonu-  one  can  show  us  how  to  niaki'  pure  steel  and 
|)ur<-  iroj)  ecoiioinically  without  passing  through  the  pig- 
iron  stage,  the  blast  furnace  will  have  to  look  to  its  laurels. 

THE  NEW  STUDY  OF  COAT. 

Modern  methods  in  the  study  of  chemistry  and  paleo- 
botany of  coal  are  so  radically  changed  from  the  methods 
(  stablished  by  custom  and  con\  ention  that  they  constitute' 
a  practically  new  branch  of  science. 

\\'ith  the  aid  of  the  microscope  and  Canada  balsam,  tlie 
four  prime  constitutents  of  coal  liave  been  isolated,  dif- 
ferentiated, and  identified.  They  liave  also  been  named. 
It  is  a  good  sign  of  the  spirit  of  the  times  that  their  names 
"fusian,"  "durain,"  "darain."  and  "vitrain,"  are  si  sort, 
significant,  and  mnemonic. 

A  brilliant  exponent  of  the  new  study  of  coal  is  an 
Englishwoman,  Dr.  Marie  Carmichael  Stopes.  In  this 
issue  of  Iron  and  Steel  of  Cunada  we  publish  an  ab- 
stract of  a  lecture  delivered  by  Dr.  Stopes  at  Sheffield 
L'niversity,  England.  It  will  be  noticed  that  Dr.  Stopes' 
utterances  are  not  lacking  in  positiveness.  Here  is  no 
.shrinking  violet,  no  meek  disciple,  but  a  challenging  per- 
sonality. Dr.  Stopes  believes  that  "the  chemist's  knowl- 
edge of  cOal  'at  the  present  moment  is  that  of  the  Dark 
Ages,  as  mediaevarl  in  its  crudity  and  misleading  in  its 
apparent  exactitude  of  })ercentage  as  was  pre-atomic  in- 
organic chemistry."  She  maintains  that  knowledge  of 
the  microscopic  structure  and  chemical  properties  of  the 
newly-identified  substances  that  together  con.stitute  coal 
will  soon  be  recognized  as  equal  in  importance  to  a  knowl- 
edge of  petrography  and  of  Metallography  in  the  allied 
sciences  of  geology  and  metallurgy. 

Dr.  Stopes'  definition  of  coal  as  "a  compact,  stratified 
mass  of  dismembi'red  'mummified'  plants"  is  neither  ele- 
gant nor  final ;  but  it  is  a  step  in  the  right  direction.  Her 
flouting  of  the  current  idea  that  a  special  form  of  flora 
in  tile  "Coal  Measure  epochs"  was  necessary  to  the 
formation  of  coal,  is  convincing.  Tliree  of  the  names  of 
the  inttgrals  of  coal  were  coined  by  Dr.  Stopes,  who  has 
made  herself  not  only  an  acknowledged  authority  on  this 
phase  of  j)aleobotany,  but  is  in  demand  as  a  forceful  and 
remarkably  lucid  lecturer. 

What  .St.  Paul  would  leel  or  say  were  he  to  visit  this 


\ale  of  tears  and  see  women  achieving  leadership,  would 
probably  not  be  in  keeping  with  apostolic  tradition.. 

For  ourselves  we  welcome  the  opportunity  of  paying  our 
respects  to  a  woman  scientist  whose  temerity  is  exceeded 
only  b_v  her  ))()sitive  accomplishments. 

In  this  issue  of  Iron  and  Steel  of  Canada  we  deal  at  some 
length  with  the  question  of  iron  ore.  For  this  we  need 
make  no  apology,  as  the  problem  of  iron  ore  supply  in 
Canada  is,  or  should  be,  a  burning  question,  and  will  re- 
main so  until  it  is  satisfactorily  solved. 

TOOL  FOR  GRIPPING  SHEET  METAL 
Wherever  sheet  metal  is  used  in  a  continuous  manner 
some  protection  is  usually  provided  to  prevent  the  metal 
from  cutting  the  operator's  hands;  but  where  this  material 
is  only  handled  occasionally,  as,  for  instance,  in  a  store- 
room, no  ))rotective  device  is  deemed  worth  the  trouble 
and  cost.  Consequently,  many  badly  cut  hands  often  re- 
sult. Illustrated  in  the  accompanying  photograph  is  a 
tool  which  has  been  used  effectively  for  the  purpose  of 
handling  sheet  metal  in  a  storeroom.  With  this  device 
one  man  can  pull  out  a  sheet  from  a  number  of  others  and 
transport  it  with  ease  and  safety.  For  wide  sheets,  two  of 
tliise  tools  are  used,  one  in  either  hand. 


Materials  for  the  tool  are  inexpensive  and  there  is 
nothing  eom])licated  in  the  construction  of  it,  the  main  part 
consisting  of  a  short  length  of  2  in.  by  ^4  i"-  strap  iron. 
This  has  a  slot  V^i  in.  wide  sawed  out  at  right  angles  to 
the  length,  near  the  end,  and  near  the  other  end  a  hole  is 
drilled  to  clear  a  stud  which  is  threaded  tightly  into  a  file 
handle,  the  whole  being  held  together  by  a  nut  on  the 
under  side  of  the  iron.  A  glance  at  the  photo  will  explain 
to  the  reader  how  the  construction  of  the  tool  permits  it 
to  grip  the  metal  as  soon  as  the  handle  is  pulled  aiul  M'hy 
the  tightness  of  the  grij)  increases  in  proportion  to  the 
])ull.  It  will  be  as  well  to  add  that  no  attempt  should  be 
made  to  smooth  tlie  edges  of  the  slot;  the  rougher  these 
are  left  the  quicker  the  tool  will  grip.  The  device  can,  of 
course,  be  used  in  an  ojiposite  direction  to  that  shown,  i.e. 
upside  down,  and  this  jiosition  is  preferable  where  the 
stock  is  some  distance  from  the  floor. 

Il.arry  .Moore.  MinUrc  .il 
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Canada's  Iron  Ore  Problem 

Beneficiation  of  Ontario  Iron  Ores* 


by  G.  C.  MacKENZIE 


MAGNETITE 
As  a  general  statement  it  may  be  said  that  the  known 
deposits  of  Ontario  magnetites  are  unfit  for  blast  fur- 
nace use  in  their  natural  condition.  There  are,  it  is  true, 
a  few  isolated  and  small  deposits  of  high-grade  ore,  but 
these  do  not  affect  the  main  result  nor  are  they  of  much 
importance  because  of  the  very  limited  available  tonnage. 

We  have,  however,  a  number  of  iron  ranges  contain- 
ing large  amounts  of  siliceous  or  sulphurous  ore,  stuch  as 
Moose  Mountain,  Tomagami,  Atikokan,  Goulais  River, 
xMattawin,  etc.,  in  Northern  Ontario,  and  several  smaller 
and  relatively  less  objectionable  deposits  in  Ea.steni  On- 
tario, such  as  at  Bessemer,  Blairmore,  Belmont,  Coe  Hill, 
Glendower,  Robertsville,  Calabogie,  etc. 

Comparing  the  ores  of  Eastern  Ontario  with  those  of 
the  Northern  portions  of  the  Province,  it  may  be  said 
that  the  former  have  been  found  to  be  more  readily  amen- 
able to  beneficiation,  while  the  latter  are  more  easily 
mined.  This  is  because  the  eastern  ores  are  of  a  more 
coarsely  crystalline  type  requiring  less  preparatory 
grinding,  while  the  cost  of  mining  has  been  relatively 
high  because  the  deposits  are  not  large.  The  Northern 
ores  of  finer  (crystallization  require  more  preparatory 
grinding,  but  they  have  been  mined  more  cheaply  because 
the  deposits  are  of  considerable  size. 

The  beneficiation  of  a  magnetic  ore  is,  from  an  en- 
gineering standpoint,  a  comparatively  simple  operation. 
The  ore  is  first  crushed  to  a  size  at  which  the  objection- 
able gangue  is  freed  from  the  particles  of  magnetite, 
and  is  then  passed  through  magnetic  separators  which 
select  the  magnetite,  allowing  the  gangue  to  pass  off  as 
waste.  The  concentrated  magnetite  is  then  agglomerated 
b}'^  means  of  heat  to  make  it  suitable  for  blast-fumace  use. 

If  the  oi-iginal  ore  requires  grinding  to  say  1/8  inch 
or  finer,  it  will  be  necessary  to  submit  the  crushed  ore 
to  wet  magnetic  concentration ;  but  if  the  ore  can  be 
freed  from  its  gangue  at  say  i/4  inch  or  larger  size,  dry 
magnetic  concentration  may  be  employed.  Practically 
90  per  cent,  of  Ontario  iron  ores  both  east  and  north  re- 
quire grinding  to  at  least  1/16  of  an  inch,  many  much 
finer  with  subsequent  wet  concentration. 

The  agglomeration  of  the  eoncejitrated  magnetite  is 
not  as  simple  an  operation  as  its  concentration.  The 
agglomerated  product  must  be  .strong,  porous,  and  not 
subject  to  weathering  effects.  If  properlj'  made,  this 
artificial  iron  ore  is  an  ideal  raw  material  for  the  blast 
furnace,  but  if  improperly  made  it  gives  rise  to  various 
kinds  of  fui-nace  trouble. 

The  purpose  of  benef  iciating  any  given  ore  is  to  make 
it  suitable  for  blast  furnace  use,  and  unless  the  benefi- 
ciated  ore  can  compete  with  natural  ores  in  quality  and 
price,  the  venture  must  prove  unprofitable. 

Operating  Plants  in  United  States 
It  has  been  proved  in  actual  practice  over  a  long  period 
of  years  that  under  certain  favourable  conditions  a  lean 
iron  ore  may  be  mined,  concentrated  and  agglomerated, 
yielding  a  desirable  product  for  the  blast  furnace,  and 
at  a  cost  which  enables  it  to  compete  with  natural  ores. 
The  work  of  the  Pennsylvania  Steel  Company,  of  Le- 
banon, Pa.,  and  of  Witherbee,  Sherman  &  Company, 
Mineville,  N.  Y.,  are  instances  of  succeSlsful  operations 


*  Part  of  a  statement  prepared  for  the  conference  on  Iron  Ore 
in  Toronto  on  July  ath. 


during  many  years.  At  Babbitt,  Minn.,  the  Mesabi  Iron 
Company  are  nearing  the  eomy^letion  of  a  very  large 
plant  for  the  concentration  of  magnetic  ores  containing 
between  20  and  30  per  cent.  iron. 

The  favourable  condition.^  under  which  the  Lebanon 
and  Mineville  plants  have  been  successfully  operated  are, 
large  depo-sits  or  crude  ore  which  admit  of  cheap  min- 
ing, the  adoption  of  most  suitable  methods  of  concentra- 
tion, and  a  product  which  finds  a  steady  market  because 
of  its  desirability.  The  Mineville  plants  produce  a 
coarse,  crystalline  product  by  dry  magnetic  cobbing, 
which  does  not  require  agglomeration.  The  Lebanon 
plant  produces  a  finely  dividtnl  concentrate,  which  is 
.subsequently  nodidized.  Both  the  Mineville  and  Leba- 
non plants  produce  a  concentrate  containing  over  60 
per  cent,  in  iron  and  low  silica,  sulphur  and  phosphorus. 

The  Blast  Furnace  Problem 

Some  few  years  ago  blast  furnace  operators  in  Canada 
and  the  United  States  had  no  difficulty  in  obtaining 
supplies  of  natural  hematite  ores  from  the  Lake  Superior 
ranges,  which  averaged  well  over  60  per  cent,  in  iron 
and  were  relatively  low  in  slag  forming  elements.  Many 
of  these  high  grade  deposits  are  now  exhausted  and 
while  for  a  few  years  the  average  ore  shipped  from  the 
Lake  districts  averaged  .55  per  cent,  in  iron,  one  is  safe 
in  .stating  that  shipments  of  natural  ore  in  the  future 
will  average  well  below  55  per  cent.  iron.  With  the 
decrease  in  the  iron  content  there  has  been  a  correspond- 
ing increase  in  .silica  and  .sometimes  sulphur  and  phos- 
phorus, so  that  the  furnace  operator  to-day  has.  on  the 
average,  a  poorer  raw  material  for  his  furnace  than  he 
had  ten  years  ago,  and  much  poorer  than  he  had  twenty 
years  ago. 

The  decrease  in  average  iron  content  and  increase  in 
average  silica  content  has  resulted  in  more  expensive 
furnace  operation,  because  the  furnace-man  has  to  con- 
tend with  more  slag-forming  materials,  and  these  in  turn 
require  a  larger  proportion  of  fuel  per  ton  of  ore  smelted. 
Both  charcoal  and  coke  have  greatly  increased  in  price 
during  the  past  20  years,  so  that  the  furnace  operator 
to-day  has  not  only  a  leaner  ore,  yielding  less  pig  per  ton, 
but  more  slag  to  melt  which  requires  a  larger  propor- 
tion of  more  costly  fuel. 

If  the  furnace  operator  can  be  supplied  with  an  ade- 
quate quantity  of  beneficiated  ore  containing  over  60 
per  cent,  iron  and  low  in  slag-forming  elements,  he  would 
be  able  to  reduce  his  fuel  bill,  and  if  the  beneficiated 
ore  contained  very  small  amounts  of  both  sulphur  and 
phosphorus,  he  could  make  a  pig  iron  comparatively 
free  from  these  elements  and  correspondingly  more  val- 
uable. This  principle  is  well  recognized  in  the  market- 
ing of  natural  iron  ores  and  a  premium  is  always  de- 
manded and  paid  for  those  ores  which  are  exceptionally 
free  from  silica,  phosphorus  and  sulphur. 

It  would  appear  that  all  that  is  necessary  is  to  produce 
a  beneficiated  ore  better  in  all  respects  than  the  average 
natural  ore  in  order  to  secure  the  highest  market  price 
for  the  beneficiated  product.  Unfortunately  this  ac- 
complishment is  not  easy  from  a  commercial  standpoint, 
and  the  various  attempts  made  in  Canada  to  produce 
beneficiated  ores  have  been  more  or  less  unsuccessful  for 
many  and  varied  reasons  which  need  not  be  entered  upon 
here. 
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Conditions  for  Ccmmercial  Success 
It  is  very  easy  to  adopt  a  critical  attitude  over  the 
unsuccessful  attempts  at  beneficiation  after  the  causes 
of  faihire  are  recognized  and  well  known,  but  at  the 
.same  time  we  learn  by  experience  and  it  may  not  be 
out  of  i^lace  to  remember  a  few  reasons  which  have  con- 
tributed to  these  failures. 

It  may  seem  unnecessary  to  state  that  unless  the  de- 
posit of*  ore  which  is  to  be  beneficiated  can  be  mined 
for  considerably  less  cost  than  a  higher  grade  natural 
ore,  there  can  be  no  profit  in  the  undertaking.  For  in- 
stance, a  ten  foot  vein  of  merchantable  ore  mined  at  a 
cost  of  $3.00  per  ton  might  prove  profitable,  but  if  por- 
tions of  this  vein  required  beneficiation  such  portions 
would  require  to  be  mined  at  less  than  half  the  cost  of 
the  merchantable  ore. 

There  would  be  nothing  gained  in  treating  this  ore  to 
j)roduce  a  beneficiated  ore  that  was  no  better  chemically 
or  physically  than  the  average  Lake  Superior  hematites, 
because  its  market  value  would  be  no  higher.  In  order 
to  compete  with  the  natural  ore  it  must  be  better  in 
every  way  if  it  is  to  command  an  appreciably  higher 
price. 

Tlie  art  of  concentrating  magnetic  ores  to  be  a  high 
degree  of  purity  by  means  of  magnetic  separators  has 
made  considerable  advancement  in  the  past  twenty  years. 
The  process  of  magnetic  separation  is,  in  itself,  very 
cheap,  costing  but  a  few  cents  per  ton  of  crude  ore 
treated,  but  the  cost  of  separation  by  magnetic  machines 
is  only  a  small  part  of  the  total  cost  of  beneficiation.  The 
heaviest  items  of  cost  will  be  the  mining  and  comminu- 
tion of  the  crude  preparatory  to  separation,  and  the 
final  agglomeration  of  the  concentrate. 

The  cost  of  mining  depends  on  so  many  factors  that 
it  is  difficult  to  estimate,  although  it  may  be  said  that 
unless  the  crude  ore  can  be  mined  on  a  very  large  scale 
and  by  the  most  favourable  methods,  the  mining  cost 
will  be  prohibitive. 

The  crushing  and  grinding  of  the  crude  ore  present 
no  prol*lems  that  cannot  be  overcome  by  standard  engi- 
neering practice,  but  the  cost  of  crushing  and  grinding 
will  vary  inversely  with  the  magnitude  of  the  operations. 

The  separation  of  the  magnetite  from  its  gangue  by 
means  of  magnetic  separators  is  not  only  cheap,  but  is 
easily  controlled  and  is  free  from  those  factors  which 
usually  affect  the  mechanical  separation  of  other  min- 
erals. 

The  agglomeration  of  the  concentrate  to  make  it  suit- 
able for  blast  furnace  use  will  be  the  most  costly  item 
after  mining.  This  operation  may  be  carried  out  by  one 
of  three  methods, — ^first,  briquetting;  second,  nodulizing; 
and  third,  sintering.  Each  of  these  processes  has  been 
flemonstrated  to  yield  a  product  admirably  suited  for 
bla.st  furnace  smelting,  and  the  briquettes,  nodules,  and 
sinter  have  received  favourable  comment  from  furnace 
operators  both  in  America  and  in  Europe. 

The  briquetting  of  the  concentrate  has  been  practised 
to  some  extent  in  both  Canada  and  the  United  States, 
but  because  the  process  required  a  verj^  costly  installa- 
tion and  was  difficult  to  control,  it  rapidly  lost  favour 
in  America.  The  nodulizing  process  has  been  very  suc- 
cessfully applied  both  in  Canada  and  the  United  States 
and  has  been  proved  less  costly  for  an  equal  output 
of  tonnage  to  install  and  to  operate  than  the  briquet- 
ting process. 

The  advancement  made  in  recent  year  with  the  sin- 
tering process  ha.s,  in  my  opinion,  placed  this  method 
in  front  of  either  of  the  other  two  processes.  It  is  much 
leas  cosily  to  iastall  and  its  operation  affords  a  large 


measure  of  positive  control.  The  great  majority  of  ag- 
golmerating  plants  in  Canada  and  the  United  States 
now  employ  the  sintering  process,  and  while  the  sinter 
does  not  possess  all  of  the  physical  advantages  of  the 
briquettes  or  nodules,  this  is  more  than  offset  by  the 
lower  cost  of  production. 

HEMATITE 

Proceases  for  the  beneficiation  of  hematite  ore  are 
usually  based  on  specific  gravity  methods  of  separation. 
It  is  true  that  the  electro-magnetic  separation  (rf  hematite 
ores  is  quite  possible,  but  only  as  an  experimental  opera- 
tion, because  the  cost  would  be  prohibitive  of  building 
a  magnetic  separator  sufficiently  powerful  to  concen- 
trate a  hematite  ore. 

The  specific  gravity  separation  of  hematite  ores  de- 
pends on  several  factors.  First,  that  the  gangue  ma- 
terials in  the  ore  considex'ably  lower  in  specific  grav- 
ity than  the  hematite ;  second,  that  the  ore  is  not  readily 
slimed,  i.e.  broken  to  powder;  third,  that  the  particles 
of  hematite  can  be  broken  free  from  the  gangue  min- 
erals in  pieces  not  less  than  1^4  inch. 

The  general  conditions  governing  cost  of  beneficia- 
tion of  a  magnetite  apply  in  the  case  of  hematites.  The 
ore  body  should  be  extensive  and  very  cheaply  mined 
and  the  concentrated  product  must  be  better  than  the 
natural  ores  with  which  it  will  be  in  competition. 

As  far  as  we  know  at  the  present  time,  there  is  no 
large  body  of  low-grade  hematite  in  Ontario  which  offers 
a  better  or  equal  opportunity  for  beneficiation  than  any 
of  the  numerous  magnetic  ore  bodies. 

THE  PEOCESS  OF  CONVERTING  HEMATITE 
TO  MAGNETITE 

There  are  several  localities  in  Ontario  wherein  are 
found  impure  hematite  ores  of  non-marketable  value, 
and  it  has  been  proved  that  these  ores  may  be  treated  by 
a  reduction  process,  converting  the  hematite  to  magne- 
tite, and  subsequently  concentrating  the  artificial  mag- 
netite oxide  by  means  of  separators. 

The  proposal  is  by  no  means  a  new  one  and  much  in- 
formation regarding  this  process  may  be  gained  by  con- 
sulting a  paper  by  Mr.  Wm.  B.  Phillips,  published  in 
volume  XXV  of  the  Transactions  of  the  American  in- 
stitute of  Mining  Engineers. 

Mr.  Phillips  has  shown  that,  given  the  proper  con- 
ditions of  reduction,  there  is  no  difficulty  in  chang- 
ing the  hematite  to  magnetite,  and  moreover  conducting 
the  process  on  a  considerable  scale.  In  his  article  Mr. 
Phillips  states  that  a  ton  of  magnetic  concentrate  cost- 
ing $1.25  can  be  produced  from  three  tons  of  crude  on 
the  assumption  that  a  ton  of  crude  can  be  mined  for  25e 
and  that  50c  will  cover  cost  of  reduction,  crushing  and 
magnetic  separation  of  the  three  to  produce  a  ton  of 
coneentrate. 

The  idea  was  never  successfully  applied  even  in  the 
Southern  States  under  the  most  favourable  mining  costs, 
and,  therefore,  w^ould  hardly  be  applicable  to  our  more 
costly  operating  conditions  in  Ontario. 

THE  BENEFICIATION  OF  SIDERITE 

The  Algoma  Steel  Corporation  has  conducted  large- 
scale  operations  for  some  years  with  the  siderite  ore 
of  the  Magpie  Mine,  and  has  demonstrated  that  it  is 
possible  to  produce  a  roasted  siderite  containing  approx- 
imately 50  per  cent,  iron  and  9  per  cent,  silica.  The 
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pliosphoniR  roiifpiit  at  0.012  jicr  cent,  is  well  within 
tlip  desired  limit,  but  the  snlpliur  content  at  0.175  per 
cent,  is  liipfiier  than  i.s  desirable.  The  i-oa.sted  ore  is 
stated  to  be  self-fluxinfr  because  of  its  relatively  hif^h 
content  of  lime  and  magnesia.  If  it  were  possible  to 
elimiuate  a  laiper  portion  of  the  sulphur  in  the  roast- 
ing process,  the  product  would  be  more  valuable. 

There  is  said  to  be  a  much  higher  tonnage  of  siderite 
ore  at  tlie  old  Helen  Mine  tlian  has  been  so  far  proved 
at  the  Magpie,  and  if  the  expenses  of  mining  and  roast- 
ing the  crude  can  be  kept  within  commercial  limits,  the 
treatment  of  both  the  Magpie  and  the  Helen  siderite 
would  mean  the  production  of  a  large  tonnage  of  Bes- 
.semer  ore  of  fair  quality. 

The  self- fluxing  quality  of  these  roasted  ores  is  an 
advantage  only  under  certain  circumstances  affecting 
the  cost  of  limestone  flux  at  the  furnace.  If  tlie  furnace- 
man  can  buy  a  hundred  tons  of  50  per  cent,  .self-fluxing 
roa.sted  siderite  for  a  c(^rtain  sum  of  money  and  finds 
that  he  can  buy  a  hundred  tons  of  60  per  cent,  ore  to- 
gether with  sufficient  limestone  flux  for  tlie  same  suin, 
lie  will  naturally  select  the  richer  ore. 

The  Algoma  Steel  (lorpoi-ation  have  made  consider- 
able progress  in  the  beneficiation  of  siderite  ore,  and  their 
persistence  in  making  use  of  these  native  ores  is  highly 
commendable  and  should  be  encouraged.  I  am  of  the 
opinion  that  if  the  snlphur  in  the  raw  ore  can  be  elim- 
inated to  a  larger  extent  than  they  have  so  far  succeeded 
in  doing,  either  by  improved  methods  of  noduliziiig  or 
by  the  adoption  of  the  sintering  process,  that  a  much 
larger  tonnage  of  roasted  siderite  could  be  Tnarketed  in 
Ontario. 

METALTZINTJ  OR  PARTIAL  REDUCTION  OF 
IRON  ORES 

Various  attempts  have  been  made  in  the  beneficiation 
of  low-grade  iron  ores  to  produce  what  is  called  iron 
sponge  or  metallized  ore  by  a  process  of  i)artial  reduction 
carried  on  either  in  a  rotating  tubular  kiln  or  in  a  long 
tunnel  furnace  through  which  the  ore  is  carried  in  suit- 
able receptacles. 

These  processes  aimed  at  producing  a  semi-metallic 
product  which,  after  cooling  ami  crushing  to  free  the 
metallic  [)articles.  would  be  amenable  to  se|)a ration  by 
magnetic  machines.  The  separated  metallic  concentrate 
would  then  be  available  for  .smelting  in  a  blast  furnace. 

The  experimenters  with  these  various  ])roce.sses  have 
been  metallurgically  successful  in  the  production  of 
granulated  or  .spongy  iron  from  ores,  but  the  commer- 
cial practicability  of  the  undertaking  has  never  been  de- 
monstrated. It  is  extremely  doubtful  whether  these 
processes  could  be  made  api)ly  with  any  degree  of  com- 
mercial su<;cess  to  our  low-grade  ores  of  Ontario. 


Briefly  summarizing  the  ])i-oblem  of  lieneficiation. 
the  conditions  for  successful  operation  in  competition 
with  natural  ores  may  be  stated  as  follows : — 

(1)  The  ore  deposit  must  be  of  sufficient  size  and  its 
location  convenient  to  rail  and  water  transportation 
to  admit  of  very  cheap  mining  on  a  considerable 
-scale. 

(2)  The  physical  and  chemical  characteristics  must  be 
such  that  beneficiation  will  result  in  the  production 
of  a  concentrate  that  is  higher  in  iron  and  lower  in 
slag-forming  elements  than  the  average  natural  ores. 

['■))  The  agglomerated  product  must  conform  1o  certain 
physical  and  chemical  standards  required  by  the 
furnace  operator,  which  are.  .strength  and  ]iorosity 
and  freedom  from  excess  of  iron  silicate. 

(-1)  The  conceutrat-ed  and  agglomerated  product  must 


be  produced  at  a  cost  that  will  [lermit  of  its  con. 

petition  with  natural  ores  in  the  opf-n  market. 
It  is  of  interest  to  note  that  the  Mesabi  Iron  (,'ompari; 
of  Babbitt,  Minn.,  believe  that  they  posseas  all  of  tii< 
above  favourable  condition.s  for  the  production  of  a 
beneficiated  ore  from  a  crude  magnetite  containing  be- 
tween 20  and  30  per  cent,  of  iron.  The  operatif.ns  of 
this  (,'ompany  will,  therefore,  prove  of  consid»-rablf  in- 
terest to  Canadians. 

SMELTING  OF  TITANIFEROI  S  MA0\P:T1TK 

A  large  amount  of  experimental  work  has  been  doii»- 
on  the  smelting  of  titaniferous  magnt'tite,  and  it  ha» 
been  shown  that  given  proper  conditions  of  slag  com- 
position, there  is  no  great  difficulty  in  manufacturing  pig 
ii-on  from  ores  containing  as  much  as  H  per  cent,  titani- 
acid,  although  it  has  not  been  proved  that  foundry  ir'  i 
can  be  made  with  this  amount  of  titania  in  the  mixtiir.' 
The  pig  iron  produced  from  ores  containing  as  much  as  f. 
per  cent,  titania  is  usually  white  or  low  silica  iron  owin.' 
to  the  necessity  for  operating  the  furnace  at  a  lower  tern 
perature  than  would  be  required  in  the  manufacture  ci 
foundry  iron. 

Any  experiments  with  the  .smelting  .of  titanic  or-^ 
must  necessarily  be  conducted  in  a  bla-st-furnace.  on  a 
large  scale,  if  valuable  deductions  are  to  be  obtained 
The  smelting  of  small  amounts  of  titanic  ore  in  a  labor;i 
tory  furnace,  while  undoubtedly  interesting,  cannot  dn 
l)licate  the  conditions  under  which  a  bla-st-furnacf 
operated  and  the  results  obtained  are  apt  to  be  ni  - 
leading. 

Experimental  smelting  of  titanic  ores  in'  a  nif)dern 
bla.st-furnace  is  a  very  costly  business,  and  I  am  of  tlw 
opinion  that  this  problem  will  receive  very  little  seri«n,. 
attention  from  blast-furnace  operators  until  the  supplic.% 
of  all  other  ores  are  not  readily  available. 

ELECTRIC  SMELTING 

Some  years  ago  the  prospects  appeared  bright  for  the 
smelting  of  iron  ores  in  Ontario  by  means  of  the  electric- 
furnace. 

The  early  experiences  at  Sault  Ste.  Marie  and  at  W'. 
land  lead  to  the  belief  that  muler  certain  favourable  o  i 
ditions  we  might  expect  the  electric  furnace  to  comp.  t. 
with  the  blast  furnace.   These  conditions  were  and  are  ; 
1st :    ^'er^•  cheap  electric  power. 
2nd :  Expensive  coke  and  other  fuel. 
3rd:  A  supply  of  cheap  and  comparatively  high- 
grade  iron  ore. 

AH  of  the  above  conditions  are  met  with  in  Sweden 
and  Norway,  but  up  to  the  present  time  these  conditions  ' 
have  not  been  duplicated  in  Canada  or  the  T'nited  States.  ! 

During  the  war  and  for  a  short  time  afterwards  it  ; 
was  found  practicable  to  manufacture  a  desirable  brand  ; 
of  low-phosphorus  pig  iron  in  the  electric  furnace.  The  ! 
melting  stock  consisted  of  low-phosphorus  -steel  turnings  > 
and  the  operation  consisted  of  simply  melting  these  turn-  : 
ings  and  carbonizing  the  molten  metal  by  the  addition  of 
coke  or  other  carbonaceous  material  The  process  was  not  ' 
smelting,  as  we  understand  that  term,  ami  the  amount  of 
slag  made  was  negligible. 

The  melting  of  steel  turnings  and  their  conversion  to 
pig  iron  in  the  electric  furnace  proved  commercially 
successful  as  long  as  the  low-jihosphorus  pig  iron  com- 
manded a  i)rice  of  over  a  ton  but  as  .soon  as  the 
market  price  of  the  pig  inm  fell  below  $50.  a  ton  the 
operation  was  not  profitable. 

Keeping  this  fact  before  us.  it  is  clear  that  if  we  sub- 
stitute a  65  per  cent,  iron  ore  with  its  slag  forming  con- 
stituents for  the  99  per  cent,  steel  turnings,  and  with 
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the  market  price  for  low-phosphorus  pig  iron  at  $30.  a 
ton,  there  is  no  prospect  for  commercial  electric  smelt- 
ing of  iron  ore  unless  electric  power  can  be  obtained  for 
something  less  than  $10.  per  h.p.  year  or  until  the  blast 
furnace  operator  is  forced  to  pay  something  over  $15. 
a  ton  for  his  coke. 

CONCLUSIONS 

Reviewing  the  wliole  problem  in  the  light  of  past  ex- 
perience, we  can  make  the  following  general  observations, 
which  ajipear  to  be  the  governing  factors  affecting  the 
utilization  of  Ontario  iron  ores. 

Ratv  Material 

(1)  We  have  at  present  no  known  deposit  of  mer- 
cliantabk'  iron  ore  sufficiently  attractive  to  induce  cap- 
ital to  undertake  its  development. 

(2)  We  have  large  bodies  of  botli  low-grade  magne- 
tite and  siderite  ores  whicli  we  know  can  be  beneficiated 
to  a  mercluintable  grade. 

(3)  The  utilization  of  oui-  low  grade  hematites  and 
titaniferous  magnetites  does  not  look  attractive  because 
the  art  of  beneficiation  of  these  ores  has  not,  as  yet, 
reached  a  successful  stage. 

(4)  Our  deposits  of  bog  ore  are  negligible  and  need 
not  be  I'Dusidered  from  the  standpoint  of  tonnage  pro- 
duction. 

Beneficiation 

(5)  Of  the  various  processes  described  there  are  only 
two  wliich  merit  serious  attention  at  present,  i.e.  magne- 
tic separation,  and  calcining  of  siderites. 

Smelting 

(6)  Tliere  is  no  immediate  prospect  that  the  cost  of 
electric  power  will  be  reduced  low  enough  to  admit  of 
electric  smelting,  nor  is  there  any  immediate  prospect 
that  the  cost  of  coke  or  other  fuel  will  advance  to  a  point 
which  will  admit  of  the  electric  furnace  competing  with 
I  he  blast  furnace,  at  the  present  cost  of  electric  poAver.  It 
may,  tlierefore,  be  assumed  that  the  blast  furnace  will 
remain  the  only  practicable  smelting  agency  for  some 
time  to  come. 

Government  Assistance 

A  review  of  the  bounties  paid  by  the  Ontario  and 
Canadian  Governments  indicates  that  the  iron  indus- 
try in  Ontario  has  received  a  large  measure  of  Govern- 
ment as.sistance  in  the  past,  although  not  sufficient  to 
offset  the  amounts  that  might  have  been  expended  in 
Canffda  for  labour  and  supplies  had  the  Ontario  furnaces 
been  supplied  with  domestic  ores. 

It  is  generally  recognized  that  if  the  iron  industries 
of  the  Dominion  had  not  been  assisted  and  built  up  by 
the  Governnu-nt  bounties  in  tlie  past,  these  industries 
woidd  not  have  been  in  a  position  to  meet  the  extraor- 
dinary demands  for  iron  and  steel  during  the  war,  and 
that  Canada  could  not  have  developed  as  an  important 
factor  in  munition  supplies. 

As  a  National  Policy  the  old  bounty  systems  were  un- 
doubtedly wise  precaution.^,  because  the  countiy  was 
enabled  thereby  1o  produce  its  full  quota  of  iron  and 
steel  so  necessary  for  the  successful  prosecution  of  the 
war,  and  the  business  resulting  from  Canadian  supplies 
of  iron  and  steel  during  the  war  period  was  in  amount 
va.stly  greater  than  the  comparatively  few  millions  ex- 
pt-nded  in  bounties. 

The  country,  while  not  exhausted  by  its  w;ir  effort, 
is  nevertheless  impoverished  to  a  considerable  extent, 
and  all  Canadians  are  demanding  the  practice  of  the 
strictest  economy  on  the  part  of  the  Federal  and  Pro- 
vinriai  Ci(M  ernmrnts.  Und'  "  these  cireumstances.  it  would 
be  difficult  for  any  Canadian  Government,  Federal  or 


Provincial,  to  convince  the  electorate  that  a  new  sys- 
tem of  iron  bounties  is  necessary,  even  from  the  stand- 
point of  a  National  Policy  in  preparation  for  future 
wars.  Whether  the  adoption  of  new  bounties  can  be 
urged  from  a  strictly  economic  point  is  a  debatable  point, 
and  very  convincing  arguments  would  have  to  be  pres- 
ented in  justification  of  an  iron  bounty  at  the  present 
time.  Those  who  are  advocating  a  renewal  of  the  boun- 
ty system  should,  therefore,  be  prepared  to  show  con- 
clusively that  under  tlie  present  adnormal  conditions 
there  would  be  an  improvement  in  business  generally. 
In  other  words,  it  must  be  shown  that  our  blast  fur- 
naces will,  use  native  ores  to  at  least  75  per  cent,  of  their 
ca])acity,  and  that  any  surplus  would  find  a  ready  export 
market.  Only  in  tliis  way  will  a  Government  be  convinced 
that  stimulation  of  native  iron  mining  will  result  in  the 
distribution  of  large  sums  of  money  for  both  labour  and 
supplies.  There  is  no  guarantee  at  present  that  Cana- 
dian furnaces  will  or  can  use  a  large  tonnage  of  native 
ore,  nor  could  that  guarantee  be  expected  until  there  is 
a  decided  cliange  for  the  better  in  the  iron  and  steel 
markets  of  the  world. 

//  Practical  ■Stiggrstion 

I  am  of  the  opinion  tliat  the  only  logical  measure  of 
assistance  to  be  expected  of  a  Government  at  the  pres- 
ent time  is  in  more  extensive  geological  exploration. 
Neither  the  Federal  nor  the  Ontario  Government  have 
ever  made  a  detailed  study  of  our  iron  ore  resources  un- 
der the  direction  of  experts  specially  trained  as  iron 
ore  geologists.  It  is  true  that  a  large  amount  of  geolog- 
ical work  an  various  iron  ranges  has  been  accomplished, 
but  this  Avork  has  always  been  of  more  or  less  intermit- 
tent character  and  the  geologists  employed  may  have 
worked  one  year  on  the  iron  ranges,  devoted  the  next 
year  to  the  silver  fields  and  the  third  to  the  nickel  ranges. 

The  knoAvn  iron  ranges  of  Ontario  cover  a  very  large 
area  and  the  unexplored  regions  of  Northern  Ontario 
cover  a  much  larger  area.  If  we  cannot  find  merchant- 
able ore  in  our  known  ranges,  is  it  beyond  possibility 
that  we  may  discover  merchantable  ore  in  the  un- 
explored regions?.  I  believe  that  a  corps  of  train- 
ed geologists  working  steadily  for  five  or  ten  years 
over  both  the  known  and  unknown  areas  of  Ontario 
would  wenld  be  of  incalculable  benefit,  and  if  their 
Avork  could  be  supplemented  with  a  generous  measure  of 
diamond  di'illing  carried  out  under  their  direction,  I 
believe  that  our  iron  ore  problem  would  disappear  in 
perhaps  ten  years  time. 

I  would,  therefore,  propose  that  a  Committee  of  Geo- 
logists from  both  the  Federal  and  Ontario  Departments 
be  appointed  to  consider  the  practicability  of  more  ex- 
tensive geological  study  of  our  knoAvn  iron  ranges,  and 
to  report  on  the  possil3ility  that  systematic  exploration 
over  ncAV  areas  might  disclose  valuable  bodies  of  mer- 
chantable ore. 


ELECTROLYTIC  IRON  AT  TRAIL 

S.  G.  Blajdock,  general  manager  of  the  Consolidated 
Mining  &  Smelting  Co.,  has  stated  tliat  in  the  lab- 
uouncements  of  the  Convention,  stating  that  in  the  lab- 
oratory of  his  Company  high  grade  iron  had  been  made 
from  pyrrhotic  gangue  from  the  ore  of  the  Sullivan 
Mine.  An  electrolytic  process  had  been  suggested  by 
Mr.  Nichol  Thomi)son.  of  Vancouver.  This  product, 
which  Mr.  Blaylock  called  a  stainless  iron,  could  be 
riilled  e.nld  to  flie  thousandth  part  of  an, inch  and  then 
folded  over  like  paper  fifty  limes.  It  was  the  purest 
form  knoAvn,  and  it"  the  Company  could  develop  the  pro- 
i-ess  commercially  it  would  be  getting  out  of  the  ore  of 
the  Sullivan  mine  "about  everything  but  the  squeal," 
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COMPARISON  OF  WELLAND'S 
MANUFACTllRKI)  PRODI  CIS 

1906   *  150„000 

1912    6,500,000 

1915    13,285,495 

1916    19,375,115 

1917    28,642,390 

1918    35,400,340 


WELLANI)  AS  A  CENTRE  0  1 

I}y  virtue  of  its  central  location,  its  j)ositi 
to  the  largest  source  of  electric  power  on  the  .' 
important  centre  for  the  manufaetnre  and  fn 
Canal,  of  25  foot  draft,  is  completed,  the  pres< 
much  enhanced.  The  new  power  plant  at  C'hi 
bulk  at  reasonahle  rates.  Always  there  will  b» 
used  for  certain  electro-thermic  and  electrolrt 
1  minimum  in  Ontario. 
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V  and  STEEL  INDUSTRIES 

cana]  and  numerous  railways,  and  its  nearness 
W'elland  lias  of  late  years  developed  into  an 

and  steel  products.  When  the  new  Welland 
lejhe  city  due  to  water  transportation  will  be 
(njie,  for  a  number  of  years,  power  for  use  in 
r  ailable  at  low  rates,  which  can  be  economically 
Cil  can  be  landed  in  Welland  at  a  price  that  is 


PAY  ROLL  COMPARISON  OF 
WELLAND'S  INDUSTRIAL  WORKERS 


1906    $  50,000 

1912    1,300,000 

1915    2,117,618 

1916    3,610,336 

1917    5,569,190 

1918    5,466,221 
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Welland's  Iron  and  Steel  Industries 


CAXADIAX  ATI. AS  CRl'CIP.LK  STKKL  CO.,  l/i'D. 

Miiiiy  ol'  tlic  industries  of  Welland  are  concerned  with 
tli(>  inaniifjicturc  of  iron  and  steel  and  its  products.  Pro- 
minent among  these  is  that  of  the  Canadian  Atlas  Cru- 
cible Steel  Co.,  Ltd.,  manufacturers  of  tool  steels,  which 
has  its  main  office  and  works  at  Welland.  The  com- 
pany, which  may  be  said  to  be  an  offshoot  of  the  Atlas 
Crucible  Steel  Co.,  of  Dunkirk,  N.  Y.,  was  incorporated 
in  May  1918,  and  took  over  another  already  existing 
plant  as  part  of  its  plant  and  also  erected  substantial 
additional  buildings.  The  site  covers  6  acres  and  the 
l)uildings  of  the  i)lant  comprise  the  following:  a  Melt- 
ing department  80  ft.  x  TOO  ft.  containing  one  thirty  pot 
crucible  furnace  and  a  gas  producing  plant  for  operat- 
ing the  furnace;  a  Hammer  department  80  ft.  x  160ft. 
wjiiich  contains  one  4  ton  hammer,  one  2  ton  hammer,  one 
1  i/o  ton  hammer,  one  1  ton  hammer,  one  half  ton  hammer, 
and  a  (iOO  pound  tilling  liaiumer;  and  also  contains  iiic 
necessary  furnace,  for  eaoh  hammer;  a  Grinding  depart- 
ment in  the  same  building  as  the  Hammer  department; 
a  Rolling  department  80  ft.  x  100  ft.  with  a  mill  motor 
including  the  necessary  heating  furnaces  and  roll  turn- 
ing c(pupraent;  a  Boiler  house  35  ft.  x  40  ft.  containing 
two  LSO  11.  P.  boilei'S;  an  annealing  department  60  ft. 
X  80  ft.  containing  two  annealing  furnaces:  an  inspec- 
tion and  Shipping  department  60  ft.  x  40  ft.  the  equip- 
ments of  which  consists  of  power  hack  saws  and  straiglit- 
ening  and  grinding  equipment  etc.,  a  warehouse  60  ft. 
xS'i  ft.  with  steel  storage  on  the  first  floor  and  also  the 
mill  office  and  on  the  second  floor  miscellaneous  stores 
and  the  general  office.  The  products  of  the  plant  con- 
sist of  tool  steels,  .high-speed  steels,  alloy  steels,  hollow 
mining,  drill  steel,  and  various  shapes  such  as  axe-bit, 
lawn  mower  and  so  forth.  Steel  is  produced  in  the  plant 
of  the  Canadian  Atlas  Crucible  Steel  Co.,  by  the  use  of 
the  very  best  of  modern  equipment.  Working  condi- 
tions and  quai-ters  are  as  desirable  and  attractive  as  pos- 
sible, and  thi.s  act  results  in  the  insuring  of  the  highest 
possible  efficiency  in  placing  at  the  disposal  of  the  com- 
pany's customers,  quality  products.  It  should  be  added 
that  the  company's  mechanical,  chemical  and  metallur- 
gical engineers  are  always  at  the  service  of  its  customers. 


CAXADIAN  STP:EL  l^^OrXDRlES,  LTD. 
f III /Kirhi III  Siihsidiarij  of  CdiuifJinn  Car  iind 
Foundry  Co. 

It  is  well  known  that  AVelland  is  a  very  con- 
siderable center  of  tihe  steel  and  iron  industry.  As  such 
it  is  quite  fitting  that  the  great  national  concern,  the 
Canadian  Car  and  Foundry  Company,  Ltd.,  should  be 
rei)resented  in  its  midst,  as  it  is,  by  the  large  and  splen- 
didly equipped  works  of  the  Steel  Foundries,  Ltd..  con- 
sisting of  a  steel  foundry  and  rolling  mills.  Shortly  after 
the  formation  of  the  Canadian  Car  &  Foundry  Company. 
Limited,  which  wa.s  incorporated  in  1909,  it  became 
apparent  that  arrangements  would  have  to  be  made  for 
its  requirements  of  steel  castings,  Avhich  were  becoming 
more  and  more  important  in  connection  with  ear  con- 
struction, and  in  order  to  control  the  supply  of  this 


neces.sary  material  it  was  decided,  early  in  1911,  to 
secure  the  properties  of  the  Montreal  Steel  Works. 
Limited,  and  the  Ontario  Iron  &  Steel  Company,  Lim- 
ited, of  Welland.  At  that  time  the  Montreal  Steel  Works 
were  the  larget  producers  of  .steel  ca.stings  in  Canada 
and,  besides  their  original  plant  adjacent  to  the  Lachine 
Canal  at  Point  St.  Charles,  they  had  commenced  the 
erection  of  a  modern  steel  ca.stings  plant  in  Maisonneuve, 
now  known  as  the  Longne  Point  Plant.  The  Ontario 
Iron  &  Steel  Company  had  located  adjacent  to  the 
Welland  .ship  canal.  These  three  properties  were  amal- 
gamated and  now  compose  the  Subsidiary  Company. 
Canadian  Steel  Foundries,  Limited. 

The  Canadian  Car  and  Foundry  Company,  which 
owns  and  operates  the  Canadian  Steel  Foundries,  Ltd.. 
is  one  of  the  country's  foremost  Indu-stries.  its  capital 
.sto(!k  and  outstanding  bonds  aggregating  $20,000,000.00. 
while  its  total  assets  exceed  $30,000,000.00.   Under  gen- 
eral (conditions  its  employees  number  between  8.000  and 
9,000,  and  its  annual  payroll  $4,500,000.00  to  $5,000. 
000.00,  but,  in  addition,  owing  to  its  many  ramifica- 
tions, it  is  estimated  that  fully  30.000  people  are  directly 
dependent  upon  the  Company  for  their  living  neces- 
sities, its  annual  purchases  of  all  kinds  during  normal 
periods  amounting  to  between  $15,000,000.00  and  $20.- 
000,000.00.    The  Head  Offices  are  located  in  the  Trans- 
portation Building,  at  Montreal,  and  there  is  an  in- 
fluential Board  of  Directors  comprising  the  following : 
Montreal :       The  Hon.  N.  Curry,  Chairman  of  thp 
Board,  W.  W.  Butler,  President,  W.  F 
Angus,  Vice-President,  H.  W.  Beauclerk, 
the  Hon.  C.  P.  Beaubien,  Francis  H. 
Clergue,  V.  M.  Drury,  Wm.  McMaster, 
Mark  Workman. 

New  York:     Lewis  L.  Clarke,  Andrew  Fletcher,  A. 

Hicks  Lawrence,  W.  H.  Woodin,  and  tli- 
Hon.  E.  C.  Smith  of  St.  Albans  Vt. 


LACKAWANNA  TI  LLS.  LTD. 

Among  the  industries  wliich  arc  destined  to  loom 
large  in  the  manufacturing  life  of  Welland  in  the  not 
distant  future  that  of  Lackawanna  Tubes,  Ltd.,  which 
has  been  incorporated  with  au  authorized  capital  of 
$525,000  to  take  over  the  properties  of  the  Welland 
Machine  and  Foundries  Ltd..  must  take  a  foremost 
place.  The  concern's  capital  is  all  American,  but  the 
c'ompanj'  is  absolutely  independent  and  neither  sub- 
sidiary nor  ancillary  to  any  other.  The  main  produc- 
tion of  the  plant  will  be  seamless  steel  tubes  from 
1/2  inch  to  6%  inches  0.  D..  All  types  of  mechanical 
tubing  used  in  the  automobile  industrv  will  be  pi-<odu- 
ced  as  also  all  types  of  boiler  tubing.  This  will  be  the 
only  plant  in  the  Dominion  producing  such  tubes,  a^ 
liitherto  it  has  been  customary  to  import  them  from 
the  United  States. 

The  i)lant.  which  will  iVpreseut  an  absolute  cash 
investment,  will  be  the  most  modem  of  the  smaller 
plants  on  this  continent.  The  old  foundry  is  being 
iiepaired  and  put  in  first-class  shape,  while  a  lunv  mam 
building,  80  ft.  by  400  ft.,  is  now  being  built.  The 
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Robertson  process  of  Saniia  is  now  being  used  on  the 
roof  of  this  building,  and  the  side-walls  are  5  ft.  brick 
and  continuous  sash  up  to  27  ft.  The  other  buildings 
at  present  include  a  foundry  building,  and  a  good- 
sized  wood  working  and  pattern  shop.  A  separate 
brass  foundry  building  is  already  constructed  and  a 
separate  machine  shop  for  the  foundry  alone  is  now 
being  built.  The  approximate  capacity  of  the  plant 
when  complete  will  be  30,000  tons,  and,  wlien  full 
production  is  attained,  the  employees  will  number 
about  250. 

Mr.  L.  R.  Weeks,  of  New  Yorfk,  is  the  President  of 
Lackawanna  Tubes,  Ltd.,  and  the  active  management 
of  the  concern  is  in  his  extremely  capable  hands.  It 
may  perhap.s  be  added  that  a  great  deal  of  the  stock 
in  this  company  is  owned  by  a  holding  comijan^y  wliicli 
hohls  stock  in  otlier  steel  companies.  In  conversation 
with  a  representative  of  Iron  and  Steel  of  Vamuhi 
Mr.  AVeeks  stated  tliat  he  was  convinced  that  manufac- 
turing costs  in  Welland  were  veiiy  mucli  cheaper  than  in 
the  United  States.  He  added  that  the  primary  reasons 
for  the  coimpan.v  witli  which  he  is  identified  locating  at 
Welland  were  the  facilities  for  the  export  market  to- 
gether with  the  great  wealth  of  water  power  in  the 
locality.  The  decision  of  Lackawanna  Tubes,  Ltd.,  to 
locate  at  Welland  is  an  outstanding  example  of  the 
riealization  by  the  most  alert  and  astute  capitalists  in 
the  United  States  of  the  j^resent  very  favora;ble  oj)- 
portunity  for  TTnited  States  capital  to  invest  in  Cana- 
dian industry.  The  large  increase  in  the  establish- 
ment of  factories  in  Canada  capitalized  in  the  United 
States  has  been  very  notable  recently.  Nearly  all  of 
them  have  done  well.  And  unless  one  much  misjudges 
the  omens,  Lackawanna  Tubes,  Ltd.,  is  destined  to 
present  a  very  remarkable  example  of  sound,  yet  rapid, 
industrial  expansion. 


CANADA  FOUNDRIES  AND  FORGINGS  LTD. 

One  of  the  most  important  industries  located  at  Wel- 
land is  the  Canadian  Foundries  and  Forgings,  which, 
operates  two  plants,  both  extensively  engaged  in  the 
Forging  business. 

At  their  Canada  Forge  Plant,  heavy  Steel  Forgings 
of  every  size,  shape  and  weight  are  turned  out,  amongst 
wiiich  might  be  mentioned  Marine  Forgings,  Railroad 
Axles.  Dredge  equipment,  Forgings  for  Gas  Engines, 
Hydraulic  Machinery,  Locomotives,  Metal  Working 
machinery.  Mining,  Pulp  Mill,  Rolling  Mill  equipment. 
Single  Forgings  up  to  40,000  lbs.  have  been  turned  out 
and  macliined  at  this  Plant,  Avhere  they  possess  Forg- 
ing and  [Machining  facilities  second  to  j«one  in  Canada. 

Tlieir  Endurance  Brand  Crusher  Balls  are  standard 
in  all  mining  districts  and  are  largely  used  throughout 
Canada  wherever  Ball  Mills  are  installed. 

This  plant  was  one  of  the  first  and  largest  producers 
of  Shell  Forgings  throughout  the  entire  course  of  the 
War  and  were  also  very  heavy  producers  of  Marine 
Forgings  for  use  in  shipyards,  botli  in  the  T"fnited 
States  and  Canada,  when  shipbuilding  was  at  its  lieight 
during  recent  years. 

The  Drop  Forge  Plant  of  the  Canada  Foundries  and 
Forging.s,  also  situated  at  Welland,  is  one  of  the  most 
up-to-date  Plants  of  its  kind  in  Canada  and  has  en.joy- 
ed  for  a  number  of  years  a  very  large  volume  of  busi- 
ness in  Drop  Forgings  of  every  description. 

They  have  been,  during  the  last  few  years,  especially 
busy  in  producing  the  larger  Drop  Forgings  used  on 


Automobiles,  such  as  front  axles,  crank  shafts,  third 
arms,  etc.  and  have  been  doing  their  share  in  bringing 
about  the  production  of  Motor  Cars  made  entirely  in 
the  Dominion  of  Canada. 

In  addition  to  a  general  commercial  Drop  Forging 
business,  they  also  produce  a  line  of  staple  stock  ai'- 
tieles,  such  as  Wrenches  of  all  descriptions,  Tnrnbiick- 
les.  Journal  Box  Wedges,  etc. 

Both  these  Plants  have  run  continuously  during  re- 
cent dull  times  and  report  that  before  long  tliey^will 
return  to  times  of  normal  production. 

In  addition  to  these  plants,  the  Canada  Pnuiidries 
and  forgings  own  and  operate  the  James  Smart  Plant 
at  Brockville,  Ontario,  where  for  over  half  a  century, 
staple  hardware  articles  have  been  turned  out,  ajid' 
whose  name  is  a  household  word  throughout  Canada. 

The  officers  of  the  Canada  Foundries  and  Forgings 
are :  President— W.  M.  Weir,  Montreal ;  Vice  president 
— Hon.  Geo.  P.  Graham,  Ottawa;  Ceneral  Manager — 
James  Arnold,  Brockville;  Secretary-  Treasurer —  J. 
H.  A.  Briggs,  Brockville. 


THE  VOLTA  MANUFACTURING  CO.  LTD. 

Among  the  industries  of  interest  and  importance  located 
at  Welland  is  the  Volta  Manufacturing  Company,  man- 
ufacturers of  electric  steel  and  iron  furnaces;  ferro-sili- 
con  furnaces;  ferro-alloy  electric  furnaces  for  melting 
copper,  brass,  zinc  and  aluminum;  furnaces  for  melting 
Babbitt;  electrode  winches;  automatic  regulators;  hand 
controllers;  current  transformers;  electrode  holders; 
coolers  and  special  machinery  of  all  kinds. 

Mr.  J.  Young  is  President  of  the  Company,  Mr.  Robert 
Turnbidl,  Vice-President  and  Mr.  Cbas.  W.  Sim,  Sec- 
retary and  Treasurer.  The  company,  whose  plant  is  in 
first  rate  shape  and  equipped  with  all  the  latest  ma- 
chinery for  the  manufacture  of  its  various  lines,  has  in- 
stalled a  large  number  of  furnaces  in  Canada  and  the  Uni- 
ted States  and  abroad.  During  the  war  it  supplied  over  90 
per  cent,  of  the  special  electrical  equipment  for  electric 
furnaces  used  on  all  types  of  furnaces  on  this  continent. 

The  Volta  Manufacturing  Company  has  recently  per- 
fected an  electric  furnace  for  heating  soldering  coppers 
which  has  come  through  A  highly  satisfactory  test  in  a 
radiator  plant.  In  a  report  on  this  test  it  is  pointed  out 
that  the  consumption  is  only  about  810  watts  per  hour 
and  that  1,200  degrees  are  required  to  heat  the  iron.  It 
takes  from  a  half  to  three-quarters  of  an  hour  to  heat  uj) 
to  the  required  temperature  for  iVo  in.  coppers  and  three 
minutes  to  heat  a  pair  of  coppers  after  the  furnace  i.s  hot. 
As  the  dressing  and  cleaning  of  coppers  are  no  small 
items  it  is  of  great  importance  that  this  be  done  with  an 
electric  furnace  in  about  half  the  time  required  by  a;m. 
Working  conditions  in  the  vicinity  are  greatly  improved 
since  the  heat  is  almost  entirely  eliminated  and  there  are 
no  noxious  gases.  The  cost  is  also  slightly  in  favor  of 
the  electric  furnace  and  the  plant  in  question  is  making 
a  complete  installation  of  twelve  furnaces. 

The  Executive  of  the  Volta  Manufacturing  Company  is 
composed  of  men  who  have  been  associated  with  the  de- 
velopment of  the  electric  furnace  industry  in  its  many 
forms  since  its  first  inception  on  this  continent.  Tho.se 
who  deal  with  it.  therefore,  may  rest  assured  that  in  pur- 
chasing apparatus  from  the  Volta  Manufacturin .:  Com- 
pany they  will  be  getting  the  best  that  is  to  be  had  in  this 
line.    The  company's  engineers  are  at  their  disposal  at 


144 


IRON    ANT)    STEEL    OF  CANADA 


August.  1922 


any  tiinr  to  advisr  as  to  the  cquiiiment  that  would  be  most 
suitable  to  meet  reqinrrments  under  existing  loeal  eondi- 
tions. 


pa(JE-IIERm:v  ithp^s,  lu\. 

One  of  tilc  very  foremost  of  Welland's  industries  is  that 
of  Page  Hersey  Tubes,  Ltd.,  manufacturers  of  wrought 
tubular  produets.  This  large  eoncern  wliieh  has  its  head 
office  in  Toronto,  and,  in  addition  to  its  Welland  Mills, 
lias  mills  also  at  Guelph.  and  at  Cohoes,  N.Y.,  and  ware- 
liouses  at  Welland,  Guelph,  Montreal  and  London,  Eng., 
was  among  tiic  very  first  industrial  undertakings  to  start 
operations  in  Welland,  locating  there  in  the  year  1907. 
Its  produets,  which  are  all  of  both  steel  and  wrought  iron, 
include  a  full  line  of  tubular  goods  for  all  purposes.  The 
trade  done  by  Page-IIersey  Tubes,  Ltd.,  is  world-wide,  ex- 
tending to  ail  the  British  Dominions,  as  well  as  to  South 
America  and  the  Orient. 

The  mill  at  Welland,  which  is  in  splendid  shape,  con- 
sists of  two  main  buildings  about  250  ft.,  by  150  ft. 
There  is  a  fine  store-house  some  600  ft.  by  60  ft.  in  di- 
mensions. The  mill  has  its  own  galvanizing  plant  and 
machine  shop,  while  there  is  a  forge  building  for  pipe 
couplings.  The  machinery  is  all  of  the  most  modern  and 
approved  tyipc  —  in  fact  the  last  word  in  mechanical  ex- 
cellence —  and  all  machines  are  equipped  with  individual 
motors,  to  the  number  of  160  in  all.  Exceptional  facilities, 
in  the  shape  of  seven  electric  traveling  cranes,  are  in  use. 
The  production  at  the  plant  averages  about  60,000  tons 
a  year.  Just  now  it  is  exceptionally  busy,  running,  in 
fact,  day  and  night.  It  employs  some  500  men.  Mr.  A.  M. 
Mosley  is  the  general  works  and  plant  manager. 

It  has  added  not  a  little  to  the  industrial  prestige  of 
Welland  to  have  located  in  its  midst  a  coneern  of  such 
magnitude  and  high  standing. 


ELECTRO  METALS,  Ltd. 

The  Electro  Metals  Ltd.,  of  which  concern  Col.  L. 
C.  Raymond  is  president;  Mr.  Walter  Easton  vice- 
president,  general  manager  and  treasurer;  Mr.  N.  Z. 
Marshall,  secretary;  and  Mr.  E.  Darte,  works  mana- 
ger; has  a  fine  plant  at  Welland  where  it  manufac- 
tures ferro-silieon  from  10  per  cent,  to  90  per  cent, 
which  is  used  extensively  for  refining  steel  and  also 
all  ferro-alloys  such  as  ferro-silieon  manganese,  Ioav 
phosphorous  pig-iron,  carbon  electrodes  for  electro  fur- 
naces and  so  forth.  Its  output  counted  in  50  per  cent, 
ferro-silieon  is  about  10,000  tons  per  year.  The  plant 
which  is  equipped  with  the  most  up-to-date  machinery, 
much  of  it  of  a  necessarily  intricate  and  expensive 
kind,  stands  on  a  site  of  about  25  acres.  The  plant  is 
admirably  adapted  for  the  purpose  of  manufacturing 
the  products  namfed.  The  furnace  room  is  80  feet  by 
600  feet  in  size  and  the  electrode  plant  is  120  feet  by 
560  feet.  The  works  are  at  present  using  11,000  H.  P. 
but  the  total  capacity  of  the  plant  is  up  to  50,000  H.  P. 
The  company  operates  its  own  quarries  which  are  lo- 
cated at  Kiliarney,  Ont.,  in  the  Georgian  Ray  district 
and  the  material  is  shipped  direct  by  boat  to  the  docks 
of  the  plant.  The  presence  in  its  midst,  of  a  eoncern 
not  only  with  such  present  performance  to  its  credit, 
but  also  with  possibilities  of  such  magnitude  ahead  of 
it,  is,  as  universally  recognized  in  Welland,  adding 
very  greatly  to  the  industrial  prestige  of  the  cily. 

STANDARD  STEEL  CONSTRUCTION  CO.,  Ltd. 
The  Standard  Steel  Construction  Company,  Ltd.,  has 
a  big  plant  and  warehouse  in  Welland.    Here  large 


quantities  of  steel  are  held  in  stock  for  immediate  ship- 
ment. All  kinds  of  structural  steel  are  included  in  the 
output  of  this  concern  which  is  an  offshoot  of  the  well- 
known  steel  fabrication  organization  at  Pittsburgh. 


CANADIAN   MP:AD-M0RR1S0N  CO.,  Ltd. 

Among  the  well-known  manufacturers  established  in 
Canada  that  have  taken  up  the  manufacture  of  machinery 
for  pulp  and  paper  plants  is  the  Canadian  Mead-Morri.son 
Company,  Limited,  who,  at  their  factory  at  Welland, 
Ontario,  have  already  built  for  tlie  Canadian  trade  a  large 
THunber  of  Wood  Room  Machines  such  as  Barkers,  Split- 
ters, Chippers,  Chip  Crushers  and  Chij)  Screens.  This 
line  of  Wood  Room  Machinery  formerly  made  in  the 
United  States  is  well  known  to  the  pulp  and  paper  man- 
ufacturers as  it  has  been  in  most  successful  use  by  them 
for  many  years,  and  it  is  pleasing,  of  course,  to  know  that 
anotlier  concern  is  making  such  machines  in  Canada, 
thereby  accomj)lishing  tlie  double  purjjose  of  saving  money 
and  giving  employment  to  (Canadians. 

Quite  recently  the  Canadian  Mead-Morrrson  Co.,  Ltd.. 
has  brought  out  a  new  and  larger  capacity  Chip  Crusher 
and  a  Sliakcr  Cliip  .Screen,  both  of  wliicli  embody  notable 
im])rovenients. 

In  addition  the  "Mead-Morrison"  line  of  Power  House 
equipment  such  as  Ski])  Hoists.  \V'eigh  Larrys  and  Con- 
Acvors,  lias  been  installed  in  a  number  of  plants,  among 
tlie  more  recent  of  which  might  be  mentioned  the  skip 
hoist  and  weight  larry  equi])ments  for  the  new  boiler  house 
at  the  Bromjiton  Pulp  and  Paper  Company's  plant  at 
East  Angus,  Que. 


BRITISH  EMPIRE  CUTLERY  CORPORATION 

The  British  Empire  Cutlery  Coporation  capitalized  at 
'$1,000,000  has  acquired  an  option  on  a  plant  in  Welland 
•'ormerly  owned  by  Fulton  Motors  Ltd.  The  intention 
is  to  begin  operations  almost  immediately  when  the 
"orporation  will  manufacture  a  full  line  of  cutlery  of  all 
kinds  for  domestic  and  export  trade 


TIIF  W.M'.ANA  ORE  AGREEMENT 
A  CORRECTION 

Our  attention  has  been  called  by  Mr.  R.  M.  Wolvin, 
President  of  the  British  Empire  Steel  Corporation,  to 
the  fact  that  the  statement  on  p.  121  of  the  July  issue  of 
fio))  rnifl  Steel  of  Ciniada  is  not  correct.  The  agreement 
with  the  Newfoundland  government,  as  quoted  in  the 
volume  on  the  iron  ore  of  British  America  recently  is- 
sued by  the  Imperial  Mineral  Resources  Bureau,  in- 
cludes the  f  oUoAving  provisions  : — 

All  ore  shipped  to  Nova  Scotia  shall  pay  an  export 
tax  of  25  cents  per  ton.  If  the  ainiual  shipment  to  Nova 
Scotia  is  a  million  tons  or  over,  ore  may  be  shipped  to 
other  points  in  Canada  without  tax:  if  less  than  a  mill- 
ion tons,  the  tax  of  25  cents  shall  be  paid  up  to  a  million 
Ions. 

Ore  may  be  shipped  free  of  tax  to  countries  other 
than  Canada,  provided  the  company  spend  three  million 
dolars  during  the  next  five  years  on  improvements  and 
developments  in  their  plants,  and  that  they  give  notice 
before  January  1st  1926.  of  their  intention  to  erect  in 
Newfoundland  a  smelting  plant  of  100,000  tons  annual 
capacity,  else  a  tax  of  10  cents  per  ton  will  be  levied  on 
such  ore. 


Aiigu.st,  1922 


IRON    AND    STEEL    OF  CANADA 


145 


BOOK  REVIEWS 

IRON  ORE. — Part  1. — United  Kingdom.  —  Imperial 
Mineral  Resources  Bureau. — 6s.  5d.,  post  free,  from 
H.  M.  Stationery  office.  Imperial  House,  Kingsway, 
London,  W.  C.  2.-237  pp. 


The  sub-title  of  this  volume,  "Summary  of  Information 
as  to  the  Present  and  Prospective  Iron-ore  Supplies  of 
the  World,"  indicates  the  scope  of  the  series  of  wliich  tiiis 
is  Part  1.  Succeeding  volumes  deal  with  British  Africa, 
British  America,  British  Asia,  and  the  Britisli  Pacific 
regions;  then  foreign  countries  in  Europe  and  Africa, 
America,  and  Asia  and  the  Pacific,  respectively.  The 
total  of  eight  volumes  will  form  a  veritable  encj^clopaedia 
of  information  about  iron  ore,  with  the  emphasis  placed 
upon  deposits  in  British  territory. 

As  explained  in  tlie  introduction  to  this  first  volume,  tlie 
scope  of  the  inquiry  of  tlie  Bureau  has  been  considerably 
widened  in  the  case  of  iron  ore  at  the  request  of  the  Na- 
tional Federation  of  Iron  and  Steel  Manufacturers  of  Brit- 
ain, who  have  provided  the  additional  funds  required  for 
this  further  inquiry.  This,  b}-  the  way,  would  seem  to  be 
a  clear  indication  of  the  trend  of  thought  of  those  business 
men  of  Britain  who  are  engaged  in  tdc  iron  and  steel  busi- 
ness. Tliey  would  hardly  care  to  invest  in  the  compilation 
of  information  such  as  this  unless  tliey  wislied  to  follow 
up  the  investment,  and  the  logical  f^'^nclusion  is  that  they 
wish,  not  only  to  examine  closely  t  ie  relative  position  of 
Britain  in  world  production,  but  to  obtain  reliable  informa- 
tion as  to  the  possibility  of  extend':!^  their  smelting  opera- 
tions tliroughout  the  Empire. 

The  major  part  of  the  present  volume  is  devoted  to  a 
discussion  of  the  modes  of  occurrence  of  iron  ore  in  the 
United  Kingdom,  and  descriptions  of  individual  beds  and 
deposits.  As  a  preliminary,  the  nature  of  iron  ores 
throughout  the  world  is  briefly  discussed,  their  geological 
ages,  beneficiation,  and  the  various  chief  factors  deter- 
mining their  economic  value. 

The  mainstay  of  tlie  iron-ore  production  of  Britain,  as 
of  France,  is  bedded  deposits  of  Jurassic  age,  characte- 
ristically high  in  phosphorus  and  rather  low  in  iron,  but 
self-fluxing  either  alone  or  in  mixture.  These  beds  out- 
crop near  the  coast  and  close  to  productive  coal  measures. 
The  developed  reserves,  mainly  comprised  in  the  Cleveland 
ironstone,  total  1,200  million  tons,  and  the  probable  total 
is  three  times  that  amount. 

The  other  important  source  of  ore  in  Britain  is  the 
limestone  beds  of  Cretaceous  age,  containing  the  hema- 
tite ores  of  Cumberland  and  Lancashire.  These  are  non- 
phosphoric  and  higher  in  iron  than  tlie  ironstone;  but  they 
are  not  so  cheajily  mined,  nor  is  their  extent  so  large.  But 
there  is  still  an  important  annual  output,  and  the  reserve 
determined  is  45  million  tons,  with  a  probability  of  double 
that  amount. 

The  report  emphasizes  the  fact  that  the  present  diffi- 
culties of  production  of  iron  ore  and  its  products  in  Brit- 
ain are  due  to  labour  troubles  and  consequent  high  costs, 
and  that  under  normal  conditions  Britain  can  hold  her 
own,  for  many  years  to  come,  as  one  of  the  world's  chief 
producers  of  iron  ore. 


IRON  ORE— Part  2.— British  Africa.— Imperial  Mineral 
Resource  Bureau  —  3s.  3d,,  post  free,  from  H.  M. 
Stationery  Office,  Imperial  House,  Kingsway,  Lon- 
don. W.  C.  2. — 76  pp. 


Africa  is  still,  in  the  main,  terra  incognita  as  regards  its 
mineral  resources,  including  iron  ore.     But  in  the  Union 


ot  South  Africa  a  certain  amount  of  systematic  exploratory 
work  has  been  done,-  and  this  has  been  sufficient  to  de- 
monstrate that  here  lies  one  of  the  principal  ore-reserves 
of  the  world. 

Though  the  deposits  are  known  to  be  vast,  and  their 
quality  has  been  determined  in  a  fairly  conclusive  way, 
still  they  are  not  yet  susceptible  to  definite  estimates  of 
tonnage.    Probabilities  only  can  be  indicated. 

Here,  as  elsewhere,  bedded  deposits  provide  most  of  the 
ore  available.  The  Pretoria  series  of  rocks  is  estimated 
to  contain,  in  the  vicinity  of  the  capital  city  alone,  and 
by  open-cast  and  adit  mining,  400  million  tons  of  iron- 
stone ore,  with  an  iron  content  of  48  per  cent.  Known 
occurrences  of  the  same  beds  elsewhere  bring  this  total 
to  1,000  millions. 

There  are  numerous  smaller  beds  and  sporadic  occur- 
rences of  hematite  ore,  all  of  fair  grade  and  some  of  them 
of  higli  grade,  and  it  is  these  that  are  at  present  in  use  to 
supply  the  two  small  blast-furnaces  the  Union  now  pos- 
sesses. 

The  great  laccolith  of  South  Africa,  underlying  the 
Bushweld,  supplies  one  of  the  largest  known  deposits  of 
iron  ore  in  the  world;  but  it  is  titaniferous.  It  occurs 
chiefly  in  flat-lying  beds  formed  by  magmatic  segregation. 
Some  of  the  beds  are  high  in  iron  (60  per  cent.),  and  low 
in  phosphorus  and  sulphur,  with  about  16  per  cent,  titania. 
The  quantity  of  this  grade  available  has  been  provisionally 
estimated  at  2,000  million  tons. 

It  seems  unlikely  that  any  of  South  Africa's  iron  ore  will 
be  available  for  export  as  such,  as  its  grade  and  the  long 
rail  hauls  to  the  coast  will  prevent  it.  But  it  seems  cer- 
tain that,  with  ore,  coal  and  fluxes  conveniently  available, 
South  Africa  will  soon  supply  her  domestic  requirements 
of  iron  and  .steel,  and  it  may  be  possible  to  build  up  a 
profitable  export  trade  in  finished  and  semi-finished 
products. 

Elsewhere  in  British  Africa  the  information  available  is 
incomplete  and  rather  vague.  Exploration  only  will  im- 
prove this. 


IRON  ORE—  Part  3.—  British  America,  —  Imperial 
Mineral  Resources  Bureau  —  3s.  9U,  d..  post  free, 
from  H.  M.  Stationery  Office,  Imperial  House,  Kings- 
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As  M'ith  all  the  outlying  parts  of  the  Empire,  the  mineral 
resources  of  Canada,  including  iron  ore,  are  as  yet  only 
imperfectly  known.  Consequently  the  present  volume  must 
be  considered  suggestive  rather  thon  determinative.  This 
is  conceded  in  the  statement  in  the  summary  that  "with 
"the  data  at  present  available,  it  is  impossible  to  estimate 
"even  approximately  the  reserves  of  iron  ore  in  Canada." 
The  hope  for  the  future  is  expressed  in  the  closing  sen- 
tence: "There  are  ample  supplies  of  coal  in  the  Dominion, 
"and  most  of  the  other  materials  required  by  steel  makers 
"are  to  be  found  in  abundance,  a  fact  which  affords  a 
"strong  incentive  to  search  for  new  and  suitable  deposits 
"of  iron  ore." 

The  recent  position  is  well  indicated  in  the  following 
sentences:  "There  are  undoubtedly  large  resources  of 
"iron  ore  in  Canada,  but  the  majority  of  the  deposits  known 
"at  the  present  time  consist  of  low-grade  ores,  which  gen- 
"erally  require  treatment  to  raise  them  the  .  standard  of 

"furnace  requirements  By  far  the  larger  portion 

"of  the  Dominion  is  practically  unknown  as  regards  its 
"mineral  resources,  and  only  a  very  small  portion  in  the 
"more  populated  p.nis,   ilmig  the  coast  and  larger  rivers, 
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"lias  been  at  all  prospected.  Siiffieient  evidenee.  however, 
"lias  l)een  obtained  to  indicate  tlic  f<reat  potentialities  of 
"tlie  iinpros])ecte(l  areas." 

The  reference  above  to  coal  supplies  refer.s,  of  course, 
to  the  coal  measures  of  Nova  Scotia,  Alberta  and  JJritish 
('oluiid)ia.  The  description  of  individual  districts  and  de- 
|)osits,  which  comprises  most  of  the  volume,  contains  the 
conclusion  that  there  still  remains  a  good  chance  for 
locating  in  each  of  these  provinces  iron-ore  deposits  suit- 
able for  the  basis  of  a  great  iron  and  steel  industry. 

One  little  error,  either  a  misprint  or  a  quotation  from  a 
report  that  has  now  been  supedseded,  does  inju.stice  to  one 
of  otir  principal  ore  reserves.  The  Magjjie  and  Helen  Mines 
in  Miehipicoten  District,  Ontario,  arc  credited  with  2,000,- 
()()()  tons  of  ore.  Actually,  the  New  Helen  has  proven  or;- 
to  the  extent  of  I  OO.OOO.OOO  tons  at  least,  and  ))robabIy 
much  more. 

For  the  rest  of  British  America.  British  Guiana  and 
Trini(l;id  are  almost  com|)leteiy  unexplored,  while  nothing 
is  known,  officially,  of  iron  ore  in  Jamaica  or  the  I'alkland 
Islands.  Newfoundland,  by  virtue  of  its  huge  bedded  de- 
posits at  Bell  Island  (Wabana)  near  St.  Johns,  has  one  of 
the  largest  known  ore  reserves  in  the  world,  estimated  at 
about  ;5,500  million  tons  sufficient  to  supply  the  demand 
of  the  svhole  world  for  a  period  of  twenty  years. 


I  HON  ORK. —  I'art  l.  —  British  Asia.  Imperial  Mineral 
Ucsourees  Bureau,  —  'is.  SlAtl-  P^-^t  free,  from  II.  M. 
Stationery  Office.  Ij)erial  Ilouse,  Kingsway,  London, 
W.  C.  2.'g5  pp. 

British  Asia  is  comprised  mainly  by  British  India,  in 
which  occurs  one  of  the  largest  known  reserves  of  high- 
grade  iron  ore  in  the  world.  Though  a  comparatively 
short  distance  to  the  west  of  Calcutta,  these  deposits  re- 
mained unexplored  until  recent  years.  At  present  there  is 
being  built  up,  with  remarkable  rapidity,  an  iron  and  steel 
industry  of  world  importance,  firmly  based  upon  this  un- 
surpassed source  of  iron  ore  and  a  neighbouring  su])ply 
of  coal  of  good  quality  and  of  fair  dimensions. 

The  prineii)al  ore-deposits  of  India  occur  witliiti  an 
area  of  about  150  miles  diameter,  situated  ;J00  miles  west 
of  Calcutta,  and  at  an  average  distance  of  120  miles  from 
the  coal  field,  which  are  to  the  north.  They  occur  in  rocks 
of  pre-Cambrian  age,  and  are  comparable  with  deposits  of 
similar  occurrence  in  the  Lake  Superior  region,  Brazil  and 
elsewhere.  Their  total  size  is  still  undetermined,  but  one 
range  30  miles  long  in  the  Orissa  region  is  estimated  to 
contain  :5,000  million  tons,  and  the  resources  of  the  whole 
iron-bearing  area  are  estimated  at  20,000  million  tons  of 
high-grade  ore,  60  per  cent,  or  over  in  iron.  The  ore  is 
hematite.  locally  altered  to  magnetite,  and  is  characteristi- 
callv  of  Bessemer  grade,  with  only  a  few  per  cent  of  silica. 

If  only  the  visible  supply  of  metallurgical  coke  were 
comparable  to  her  known  sup])lies  of  iron  ore,  India  would 
be  assured  of  an  iron  and  steel  industry  of  the  first 
magnitude.  But  though  the  coal  measures  to  the  north 
ami  northwest  of  Calcutta  are  known  to  contain  a  very 
large  supply  of  coal,  only  a  small  part  of  it  is  of  metal- 
lurgical quality.  The  reserve  of  high-grade  coking  coal  at 
present  determined  is  2.000  million  tons,  which  will  last 
only  a  comjiaratively  few  decades,  if  the  present  rate  of 
increase  in  its  use  be  maintained.  It  is  suggested  that  the 
use  of  this  high-grade  coal  be  restricted  to  metallurgical 
purposes,  and  that  the  lower  grade  coal,  of  which  there  is 
an  abundance,  be  used  w-herever  possible. 

Though  its  successful  initiation  is  of  only  recent  date. 
India's  modern  iron  and  steel  industry  is  already  of  large 


dimensions.  The  principal  producer  at  present  is  the  Tata 
Iron  and  Steel  Company,  which  now  produces  900  tons  of 
pig-iron  a  day  and  17,500  tons  of  steel  ingots  a  month, 
while  additions  at  present  nearing  comi)letion  will  raise 
these  outputs  an  additional  1000  tons  of  i>ig-iron  and  1000 
tons  of  steel  ingots  a  day.  This  company  and  its  sub.si- 
diaries  manufacture  rails  and  miscellaneous  rolled  shapes, 
forgings,  agricultural  and  industrial  maehintTV,  tin  plate 
and  enamelled  utensils,  wire  products  and  pi|>e.  In  ad- 
dition a  plate  mill  has  recently  been  com|)leted.  The  Ben- 
gal Iron  Company  produces  pig-iron  and  castings  only,  at 
the  rate  of  450  tons  a  day.  The  Indian  Iron  and  Steel 
Company  is  erecting  works  to  j)roduce  (500  tons  of  jiig-iron 
a  day.  Two  other  companies,  the  FLastern  Iron  Company 
and  the  United  Steel  Corporation  of  Asia,  are  j)rojeeted. 

The  rest  of  British  Asia  contains  iron  ore  only  in  minor 
amount,  and  none  of  it  is  being  used,  .\mong  Ceylon,  the 
Malay  .States,  Borneo,  the  mandatory  states  .Mesopotamia 
and  Palestine,  and  Hong  Kong,  only  the  last  has  an  ajipre- 
eiable  amount  of  ore.  On  the  mainland  portion  of  the 
Hong  Kong  colony  a  number  of  len.ses  of  magnetite  are 
known,  containing  several  million  tons  of  ore. 


IKON  ORE  —  Part  5.  —  Australia  and   N.w  Zealand 

Imperial  Mineral  Resources  Bureau  —  Is.  4d.,  post 
free,  from  H.  .M.  .Stationery  Office.  Imperial  House, 
Kingsway,  London,  W.  C.  2.  —  lOfi  pj). 

Prior  to  1915,  Australia  possessed  no  iron  smelting  works 
of  im})ortance.  The  establishment  in  that  year  of  the 
Broken  Hill  Proprietary  Company's  works  at  Newcastle. 
New  South  Wales,  virtually  initiated  the  iron  and  steel 
industry  of  the  ("ommonwealth,  which  is  now  (barring  in- 
cidental labour  troubles)  in  a  very  sound  position.  The 
Newcastle  works  are  capable  of  producing  1,500  tons  of 
pig-iron  a  day,  and  comprise  as  well  basic  open-hearth 
steel  furnaces,  rolling  mills,  merchant  mills,  and  foundrv 
and  forging  ])lants.  .\nother  works  at  Lithgow  has  a 
capacity  of  3,000  tons  of  pig-iron  a  week,  and  a  steel  works 
in  .iddition.  The  Australian  Electric  .Steel  Company. 
I.imiti'd,  has  been  successful  in  producing  steel  in  electric 
furnaces. 

As  the  practical  interest  in  .Australia's  iron  ore  deposits 
is  of  such  recent  date,  not  much  is  known  of  them,  and 
that  little  mainly  on  the  south  coast,  the  interior  and 
northern  (tropical)  jjarts  being  virtually  unprospeeted  s<i 
far  as  iron  ore  is  concerned.  At  intervals  along  the  coasts 
of  each  of  the  states  (with  the  exce))tion  of  N'ietoria)  ore 
de})osits  of  considerable  magnitude  and  satisfactory  grade 
have  been  found,  the  total  known  reserve  being  345  mil- 
lion tons.  The  most  important  deposits  up  to  the  present 
are  on  the  islands  of  Yampi  Sound,  in  Western  .Australia, 
and  at  Iron  Knob,  in  South  .Australia.  The  Yampi  .Sound 
deposits  are  huge  beds  of  compact  hematite,  interbedded 
with  highly  metamorphosed  sedimentary  rocks.  The  Iron 
Kiu)b  deposits  are  large  lenses  averaging  (i8.5  per  cent 
iron,  which  at  present  supply  the  iron  works  at  Newcastle. 

Coal  of  metallurgical  grade  is  also  readily  obtainable 
on  the  south  coast  of  Australia;  so  the  conclusion  that  "the 

resources  of  Australia  aj)pear  to  be  adequate  for  the 
"  establishment  of  an  iron  and  steel  industry  capable  of 
"  sui)[)lying  the  local  dem.-inds  and  providing  a  sur)>lus 

for  exj)ort."  would  ap})ear  to  be  well  Justified. 

New  Zealand  is  not  so  well  supplied  with  iron  ore  as  is 
her  larger  neighbour.  The  principal  deposit  known  is  at 
Para))ara  near  the  northwest  corner  of  the  .South  Island. 
Here  there  has  Ixen  deteruuned  ()5  million  tons  of  limo- 
nite  of  fair  quality,  locally  called  Onakak.i  ore.  There 
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arc  extensive  dcpDsits  of  titanit'croiis  iron  sand  on  the 
nortli  Island,  and  an  unsuccessful  attempt  lias  been  made 
to  smelt  it  by  a  new  method.  Lately  the  plant  so  used  has 
been  purchased  for  removal  to  the  Onakaka  ore  beds  where 
the  limonite  will  be  smelted.  The  lack  of  suitable  coking 
coal  has  militated  against  tlie  successful  establ ishmi-nt  of 
an  iron  snultiiig  industry. 

*     *  * 

One  small  item  is  lacking  in  these  reports  ^luerel \-  a 
conAcnience,  but  one  that  the  reviewer  has  missed.  The 
sktteii  maps  accompanying  all  tile  volumes  h.ive  no  scale 
of  miles.  This  might  logically  be  included  in  future 
\  olumes. 


rilK  .MKTAl.LLlUiV  Oi-  IRON  AND  STEEL  -  by 
H.  E.  Neale.  editor  of  Pitman's  Teclinieal  Primers  — 
122  |)p.,  ilhistraleti.  2s.  (id.  net.  Sir  Issaac  Pitman  & 
.Sons,  Ltd..  London,  Melbourne,  Toronto  and  New 
Vork. 


This  little  \()lume  is  eomi)iled  mainly  from  the  papers  of 
.Sir  l{oi)ert  lladfielil,  whose  eminence  in  the  field  of  ferr- 
ous metallurgy  is  e()ualled  only  by  the  entiuisiasm  he 
inspires  in  his  host  of  assistants,  co-workers  and  frieuds. 

The  key  noti-  of  the  little  treatise  is  "conservation" — 
economy  of  materials,  time  and  expense  being  brought  out 
in  various  settings.  As  is  natural  under  the  circumstances 
under  wliieii  the  book  was  written,  ;ind  as  is  eminently  ])er- 
tinent  at  the  present  time,  the  subject  of  alloy  steels  is 
treated  at  some  length.  A  rapid  view  is  given  of  the 
history  of  steel  manufacture  and  of  the  jirocesses  chiefly 
in  use  today.  Particular  emphasis  is  laid  upon  the  value 
of  research,  .-md  the  necessit}'  for  continuous  and  well- 
directed  effort  along  this  line  of  human  endeavour. 


In  the  June  issue  of  Iron  niid  Sti'cl  of  Canada,  there  ap- 
)ie;ired  an  abstract  of  Sir  Robert  Hadfield's  address,  now 
published  in  pam))hlet  form  as  The  IVorh  and  Position  of 
till-  Metallurgical  Chemist.  This  volume  can  be  obtained 
from  the  pul)lishers,  Messrs.  Charles  Griffin  &  Co..  T,td., 
12  Exeter  Street,  Strand,  London,  W.C. 


SAl'ETV  WORK  AT  THE  "SOO"  PLANTS 

By  Frank  ,1.  ^h^Gue. 

The  staff  of  tiie  Coke  Oven  Department  of  the  Algoma 
.Steel  cori)oration.  .Sault  Ste  Marie,  Canada,  has  been  en- 
de;n  oring  to  maki  .i  little  record  in  Safety  operation  of 
coke  ovens.  During  a  ])eri()d  of  ten  months,  from  the  1.5th 
of  September,  1921.  until  the  lotii  of  .July,  1922,  the  ovens 
li.ive  been  operated  with  but  one  lost  time  accident. 

The  Algoma  Steel  Corporation  has  for  the  past  twentj' 
months  been  carrying  on  an  intensive  safety  camjDaign,  on 
purely  psychologic.il  lines,  the  theory  underlying  the 
campaign  l)eing  that  itidustri.il  accidents  are,  to  the  extent 
ot  9.">'',  basically  caused  through  a  failure  of  tlu-  human 
element.  Publicity  alone  has  been  used  to  arouse  all  i-m- 
ployees  to  such  a  jxjint  that  they  will  be  keenly  intrested 
in  safety.  This  ))oint  having  been  reached,  after  a  year's 
e.'tmp.'iign  of  ptd)licity,  safety  comniittes  were  formed  in 
.ill  >lei);irtments  and  the  safety  ijrojiosition  was  ])Iaced  en- 
tirely and  e.\clusi\ely  in  tlie  hands  of  the  men  on  tlu'  job. 
This  system  has  resulted  in  the  de\elopment  of  the  initia- 
tive of  all  workingmeii.  with  the  result  tiiat  accidents  iia\c 
been  deereaseed  roughly.  ,  with  a  decrease  in  lost 

lime  of.  say.  7.5'y  and  ;i  decrease  in  compens.ntion  cost  of  .le 
cidents  of  about  80%. 


In  the  period  mentiomd  the  coke  ovens  screened,  crushed, 
conveyed  and  loaded  over  ()00,000  tons  of  coal  and  coke  and 
also  handled  2,000,000  gallons  of  tar  and  in  the  neighbor- 
hood of  400,000  gallons  of  sulphuric  acid.  The  dangers 
of  operation  cover  |)ractieally  all  the  hazards  to  be  found 
in  all  other  manufacturing  lines  combined.  To  enumerate 
a  few, — 

Transportation  —  electric  locomotive  and  quencher  cars; 
lorry  cars  and  pushers  travelling  up  and  down  the  batteries 
l)r;icticall_v  all  the  time;  steam  locomotives  switching  em|)ty 
.■md  loaded  cars  in  and  out  of  the  plant. 

Power  Transmission  —■  consisting  of  belts,  gears  and 
cables. 

Moving  Materials  —  by  belts  and  bucket  elevator. 
Platform  Elevators  —  Two. 

Materials  under  Pressure  —  Steam,  air  water.  g;is  tar. 
ammoniacal  liquor  and  acid. 

Electrical  —  ))ractically  eveything  electrically  driven, 
using  D.  C,  250  V.,  and  220  V.,  and  2;{00  V.,  A.  C. 
currents. 

Moving   Equipment  —  steam   engines    and    fly  wheels, 

l)umps  and  machine  shop  equipment. 

Burns  —  include  fire,  steam,  acid,  lime,  tar  and  electrical 
Sore  Eyes  —  caused  by  coal  and  coke  dust,  electrical 

flashes  and  splashes  of  tar,  ammoniacal  liquor  and  sulphite 

acid. 

The  above  list,  considered  with  the  ordinary,  everyday 
flashes  and  splashes  of  tar,  ammoniacal  and  sulphuric 
falling  off  platforms,  etc.,  and  the  fact  that  there  has  been 
only  one  lost  time  accident  during  the  past  ten  months, 
proves  the  results  that  can  be  obtained  from  continued 
study  and  practice  of  "Safety  First"  methods. 


CANADA  AND  CARDIFF 

Cardiff,  the  market  city  of  a  wealtliy  industrial  area 
and  the  world's  great  Coal  Port,  is  particularly  desirous 
of  developing  a  direct  trade  with  Canada,  and  is  deter- 
mined to  let  no  obstacle  preveJit  its  aceomplisliment. 
Canada  and  Cardiff  are  already  linked  up  by  regular 
direct  sailings,  and  arteries  of  rails  and  highways  lead 
fi'om  the  Port  to  all  parts  of  Great  Britain. 

To  further  aid  the  quiclc  transmission  of  business,  the 
Imperial  Cable  Department  of  the  Post  Office  announce 
that  the  pre-war  cable  deferred  service  rates  iiave  been 
j'estoi-ed  to  the  whole  of  Canada.  Deferred  telegrams 
between  Toronto,  Montreal,  Quebec  and  other  places  in 
Eastern  Canada  and  Cardiff  only  now  cost  4V2d..per 
word,  and  the  average  time  of  transmission  by  the  Im- 
perial route  is  within  IV2  hours. 

Tlie  Imperial  is  the  only  Atlantic  cable  under  pui-ely 
British  control  and  Avorked  direct  from  London  to 
Halifax,  N,  S. 

Cai-diff  has  direct  through  connuunications  witii 
London,  where  expert  cable  operators  transmit  across 
the  Atlantic,  the  system  in  operation  combining  speed 
and  accuracy  in  working,  so  essential  to  the  busine.s.s 
nuui  of  to-day,  and  this  specially  quick  service  is  at 
rates  not  exceeding  other  routes,  while  for  certain  parts 
of  (Jaiiada  the  deferred  rates,  are  l^Ad.  a  word  eheai)er. 

The  facilities  given  by  ihe  lm|)erial  Cal)le  should 
materially  assist  in  the  devcdopmeiit  of  ti'ade  lielween 
the  Mother  Country  and  the  Colonies,  and  it  is  interest- 
ing to  note  that  although  specially  low  rates  are 
charged,  tlie  cable  is  making  a  satisfactory  profit,  which 
goes  to  the  direct  i-ednction  of  taxation.  The  same  fa- 
cilities offered  by  llie  American  cable  companies  are 
also  available  by  the  iniperial  route. 


148 


IRON    AND    STEEL    OF  CANADA 

British  Mechanical  Engineers  Abroad 


August,  1922 


liY  IJOI.ANI)  II.  HIUGGS 


On  the  Twelfth  of  -June,  1922,  a  representative  gath- 
ering of  the  Members  of  the  Institution  of  Mechanical 
Engineers,  numbering  about  a  lunidred,  and  fifty  ladies 
and  visitors,  left  Ix)ndon  under  lead  of  the  President, 
Dr.  U.S.  Hele-Shaw,  LL.  l).,l).  Sc.,F.  R.  S.for  a  techni- 
cal and  social  tour  in  France  and  i^elgium.  The  party 
first  stopped  at  Amiens,  and  then  motored  through 
the  devastated  area  which  many  readers  in  Canada 
will  remember  well, —  Villei's-Brettoneux,  Hosiers, 
Montdidier  and  Compiegne.  In  Paris  they  were  re- 
ceived with  great  cordiality  by  the  French  Engineer- 
ing Societies,  who,  by  their  kindness  and  courtesy 
made  their  visit  a  mo.st  enjoyable  one. 

Eugineering  Works  in  Paris 

Several  important  papers  were  reatl  at  the  meetings 
of  the  Institution  held  in  Paris,  and  visits  were  paid  to 
the  great  engineering  Works  of  the  district,  including 
the  Eiffel  Tower  Wireless  Station,  the  Gennevilliers 
Power  Station,  the  largest  in  the  world,  the  Saiiit- 
Maur  Pumping  Station,  the  Conservatoire  National 
des  Arts  et  Metiers,  and  the  foundries,  rolling  mills 
and  works  in  the  neighbourhood  of  Paris. 

The  plant  in  the  famous  Eiffel  Tower  Station  is 
fitted  in  duplicate  with  a  sending  plant  for  sparks  of 
about  100  kw.,  a  sending  plant  with  arc  of  about  100 
kw.,  a  high-frequency  alternator  of  20  kw.  (antenna), 
and  a  plant  with  electrode  lamps  and  about  1  kw. 
power  (antenna)  for  wireless  telephone  messages. 
The  new  electric  generating  station  at  Gennevilliers  is 
to  be  fitted  with  five  units  of  40,000  kw.  each,  one  of 
which  is  already  installed.  The  station  produces  three- 
phase  current  at  50  periods,  6000  volts,  stepped  up  to 
(i0,00()  volts  for  high-tension  transmission,  and  distri- 
buted underground  to  the  various  sub-stations.  The 
boiler  plant  is  designed  for  a  working  pressure  of  350 
lbs.  per  sq.  in.,  with  the  temperature  of  the  superheated 
steam  at  from  375  to  400  deg.  C,  with  feed  water  heat- 
ed to  80  deg.  C.  at  the  turbines  and  to  100  deg.  C.  by 
the  exhaust  from  the  auxiliary  machines,  and  leaving 
the  economizes  at  160  deg.  C.  to  enter  the  boiler.  The 
de.sign  of  the  station  allows  for  its  extension  to  take 
eight  units,  with  a  total  output  of  320,000  kw. 

The  gi'eat  pumping  station  at  Saint-Maur  is  of  in- 
terest from  the  fact  that  three  kinds  of  power  are  used 
there,  namely,  hydraulic,  steam  and  producer  gas. 
The  station  is  capable  of  dealing  with  4,480,000  gal- 
lons of  filtered  water  and  29,100,000  g^allons  of  river 
water  per  day.  The  largest  Works  visited  was  the 
Renault  factory,  in  which  25,000  men  were  employed 
during  the  War.  The  forging  siiop  lias  a  daily  produc- 
tion of  15  tons,  and  is  equipped  with  4  and  7  ton  drop 
hammers,  a  5  ton  block  hammer,  and  an  800  ton  press. 
There  are  rolling  mills  with  a  guage  of  400  mm.  to  re- 
ceive iron  and  bars  of  a  diameter  up  to  100  mm  .Avorking 
near  a  set  of  benches  for  cold  rolling,  the  most  power- 
ful of  these  liaving  a  tractive  effoi-t  of  70  tons.  In 
the  aluminium  foundry  both  sand  moulding  and  die- 
casting  is  carried  out,  and  there  are  a  bronze  foundry 
and  two  cast  iron  foundries.  One  of  the  most  impor- 
tant parts  of  the  works  is  devoted  to  cast  steel,  and 
contains  four  Bessemer  converters  operated  in  alter- 
nate batteries  of  two,  and  a  special  dei>artment  is  de- 
voted to  malleable  cast-iron. 

Another   great    Works    visited  was  the  llotchkiss 


Machine  Gun  Factory,  started  by  the  American  inven- 
tor, Ij.B.  llotchkiss  in  1871,  and  another  was  the  boil- 
er works  of  the  PVench  Babcock  and  Wilcox  Company, 
connected  with  the  great  British  firm  of  the  same 
name.  Many  other  great  Works  were  thrown  open  to 
the  Members  of  the  Institution,  including  the  Fonder 
ies  et  Ateliers  de  Nord-Paiis.  These  foundries  are 
capable  of  producing  an  output  of  1000  tons  per  month 
of  ordinary  or  special  cast  iron,  and  they  make  a 
speciality  of  mottled  or  chilled  cast  iron  rolling  mill 
rolls,  and  of  engine  castings  of  all  kinds.  There  are 
five  cupolas  of  from  2  to  10  tons  capacity,  so  that 
castings  up  to  fifty  tons  in  weight  can  be  made,  and 
there  are  three  Be.s.semer  converters  of  1  to  2  ton>. 
giving  a  a  production  of  300  tons  of  steel  casting  i)er 
month. 

The  Visit  to  BcUjium 
When  the  Membei's  of  the  Institution  reache<l  Bel- 
gium, they  found  a  far  larger  number  of  social  and 
technical  festivities  than  they  could  possibly  attend  to. 
Receptions  by  the  Engineering  Association  of  Lit'ge, 
by  the  Burgomaster,  anl  by  the  Anglo-Belgian  Club, 
the  Opening  of  the  Exhibition  by  His  Majesty  King 
Albert  and  of  the  Congress  by  Professor  Hubert, 
C.  B.  E.,  and  other  social  functions,  were  mingled  with 
the  technical  interest  of  the  mining  and  engineering 
machinery  shown  at  the  Exhibition,  and  important 
papers  read  at  the  congress,  and  the  visits  to  the 
great  steel  and  engineering  works  in  the  vicinity. 

Of  these  one  of  the  most  interesting  is  the  John 
Cockerill  Establishment  at  Seraing.  This  great  con- 
cern was  started  more  than  a  century  ago  by  the  son 
of  an  English  emigrant.  In  1824  John  Cockerill  erec- 
ted a  coke-fired  blast  furnace,  and  in  1835  built  the 
first  locomotive  anl  rolled  the  fii*st  rails  made  on  the 
Continent  of  Europe.  The  Cockerill  works  were  the 
first  to  introduce  the  Bessemer  steel  process  in  Europe, 
and  were  pioneers  with  regard  to  the  use  of  blast 
furnace  gas  and  gas  from  coke  ovens.  They  make  gii"^ 
engines  up  to  10,000  H.  P.  in  capacity,  and  the  Mem- 
bers of  the  Institution  Avere  shown  two  8,000  H.P.  gas 
engines  in  the  Cockerill  power  house,  one  in  course  of 
erection  ami  the  other  at  work.  M.  Adolphe  Greiner. 
the  late  chairman  of  the  company,  was  the  first  foreig- 
ner ever  elected  as  President  of  the  British  Iron  and 
Steel  Institute,  and  he  was  also  awarded  the  Bessemer 
Gold  Medal. 

This  firm  suffered  heavily  in  the  War.  five  l)last 
furnaces  and  nine  rolling  mills  being  destroyed  and 
more  than  a  thousand  machine  tools  taken  to  Germany, 
but  the  work  of  reconstruction  ha.s  been  carried  out 
with  great  rapidity,  and  pig  was  being  poured  and 
many  of  the  departments  of  the  company  were  in  full 
production  when  the  writer  Avent  through  the  Avorks. 
The  Cockerill  Company  took  a  very  acti\'e  part  in 
mining  and  metallurgical  matters  in  France.  Spain 
and  Russia.  It  constructed  blast  furnaces  and  steel- 
works in  China  for  the  Chinese  GoA-ernment,  and  in 
CA'ery  direction  has  made  itself  a  progressiA'e  factor 
in  the  metallurgical  Avorld. 

Another  Works  visited  by  the  Institution  was  the 
Ateliers  de  la  Meuse.  Avhieh,  in  addition  to  locomo- 
tives and  mining  machinery,  constructs  great  quan- 
tities of  steel  works  plant.  Electrically  driven  turbo- 
blowers are  made  for  l)last  furnaces.  Thomas  and  Mar- 
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till  converters,  mixers,  ingot  cranes,  pumps,  steam  and 
electric  ladle  cranes,  ladle  -wagons  for  carrying  molten 
cast  iron  by  rail,  water  jackets  for  the  treatment  of 
rare  metals,  electrically  driven  billet  chargers  for  re- 
lieaters,  two  and  three  higli  rolls,  trains  of  rolls  for 
small  sections,  three  high  blooming  mills,  roller  tables 
and  transpoi'ters,  reversible  rolls,  zinc  rolling  mills, 
sheet  iron  rolls,  rolling  mill  engines  up  to  4,000  H.  P. 
anl  pillar  hyrdaulic  cranes  for  metallurgical  work. 

The  Usines  a  Tubes  de  la  Meuse  have  some  interest- 
ing plant  at  their  works  at  Flemalle-Haute.  This  con- 
sists of  two  rolling  mill  trains  for  weldless  tubes.  The 
one,  of  the  continuous  type,  rolls  hot  all  the  rough 
tubing  down  to  90  mm.  external  diameter.  These 
tubes  are  subsequently  drawn  down  further  cold  or 
hot,  according  to  the  purpose  for  which  they  are  re- 
quired. The  other  rolling  mill  is  of  the  "Pelerin  pro- 
cess" type  and  is  used  for  large  weldless  tubes  from 
90  to  216  mm.  outside  diameter  and  up  to  10  to  12 
meters  in  length. 

The  Angleur  Steel  Works  has  interests  in  ore  and 
coal  mines,  and  two  large  works  near  Liege.  Of  these 
the  Renory  Works  has  a  Martin  steel  foundry,  Stenay 
steel  foundry,  iron  foundry,  four  openhearth  steel 
furnaces,  one  rolling  mill  for  sections  and  merchant 
bars,  a  tyre  rolling  mill,  steam  hammers  and  plant  for 
the  manufacture  of  wheels  and  axles.  The  Tilleur 
Works  has  four  blast  furnaces,  four  Bessemer  basic 
steel  converters,  two  mixers,  a  blooming  mill,  a  large 
reversible  rolling  mill  for  rails,  sleepei-s,  sheet,  and 
bars,  a  medium  and  small  set  of  rolling  mills,  84  coke 
ovens  and  a  15,000  H.  P.  electric  power  plant.  There 
is  also  plant  for  producing  Bessemer  basic  and  ojieii- 
heartli  Siemens-Martin  basic  steel;  ingots  slabs,  blooms, 
billets,  bars,  and  plates;  flat  bottom  rails,  tramway 
rails  and  light  mining  rails;  fi.'^hplates,  bearing  plates, 
steel  sleepers,  axles  anl  t.yi*es,  Avheels,  rolled  sections, 
steel  and  iron  forgings,  rolling  mill  rolls,  points,  cross- 
ings and  the  like.  This  latter  Works  is  another  ex- 
ample of  Belgian  indu.stry,  for  it  was  completely  de- 
stroyed by  the  Germans  but  is  now  in  a  position  to  pro- 
duce an  even  larger  output  than  before  the  War. 

Behaviour  of  Meials  at  High  Temperatures 

Amongst  the  important  papers  read  at  the  meetings 
of  the  Institution  abroad  was  one  by  Professor  F.  C. 
Lea,  O.B.E.,  D.  Sc.,  on  "The  effect  of  temperatures 
on  some  of  the  properties  of  metals."  Dr.  Lea  showed 
that  the  modern  tendency  is  to  subject  metals  to  con- 
stantly increasing  temperatures,  in  high  pressure  boil- 
ers and  superheaters,  in  high  pressure  turbines  using 
superheated  steam,  and  especially  in  internal  comljus- 
tion  engines.  It  thus  becomes  important  to  investi- 
gate the  properties  of  metals,  not  only  at  normal  tem- 
peratures, but  also  at  the  high  temperatures  which 
are  met  with  today.  It  is  not  .sufficient  to  know  the 
effect  of  temperature  on  the  breaking  strength  of 
metals,  for  in  many  cases  metals  are  subjected  to  rep- 
petition  stresses  at  high  temperatures,  and  thus  it  be- 
comes important  that  the  form  of  the  stress-strain 
curves  should  be  investigated,  and  sometimes,  tliat  the 
effect  of  temperature  on  the  Modulus  of  Rigidity  and 
the  Modulus  of  Elasticity  should  be  known. 

In  the  case  of  the  pistons  of  the  internal  combustion 
engine,  the  tensile  strength  of  the  material  at  the 
temperature  of  working  need  not  necessarily  be  very 
high  but  it  is  important  that  the  material  of  what- 
ever kind,  should  retain  sufficient  hardness  to  pre- 
vent deformation  under  stre.ss.    The  effect  of  tempera- 


ture therefore  on  the  brittleness,  limit  of  pro])ortion- 
iility,  yield  point  (if  certain  metals  have  such  a  prop- 
erty) Modulus  of  Elasticity,  and  finally,  on  tlie  range 
of  repetition  stress  to  which  materials  may  l)e  subject- 
ed, becomes  important. 

In  the  paper  read  by  Professor  Lea,  experiments 
that  have  been  carried  out  during  the  past  ten  years 
were  described.  The  experiments  have  at  times  had 
special  reference  to  particular  engineering  problems, 
while  others  were  undertaken  simply  as  an  attempt 
to  add  to  existing  knowledge  of  the  properties  of 
metals,  and  in  this  connection  attention  has  been  paid 
to  "critical  points"  which  may  throw  some  light  on  the 
rather  extraordinary  changes  wheih  take  place  in  met- 
als when  subjected  to  particular  temperature  condition.s. 
The  critical  points  which  occur  in  temperature  curves 
show  changes  of  particular  properties  with  tempera- 
ture, and  are  of  great  interest,  as  they  are  apparently 
related  to  important  changes  in  the  material,  Avliieh 
take  place  at  these  particular  temperatures. 

For  example,  the  maximum  strength  in  tension  of 
a  mild  steel  bar  at  temperatures  between  0  and  500 
deg.  C,  occurs  at  temperature  of  220  (leg  ('.,  approx- 
imately and  it  is  at  this  temperature  that  the  minumum 
elongation  per  cent,  occurs.  Curves  connecting  the 
strength  of  heat  treated  steel  wires  with  temperature 
show  a  critical  point  at  about  the  same  temperature, 
the  point  moving  with  the  temperature  as  tlie  carbon 
content  is  increased.  The  experiments  have  also  shown 
critical  points  on  the  curve  showing  a  change  of  tor- 
sional rigidity  with  temperature.  Other  Avorkers  have 
shown  that  there  is  a  "critical  point"  at  about  214  deg. 
C,  in  the  curve  connecting  the  changes  in  magnetic  per- 
meability with  temperature,  and  that  this  point  moves 
with  the  composition  and  history  of  the  material. 

Professor  Lea  describes  the  apparatus  used  in  carry- 
ing out  his  experiments  in  the  paper  above-mentioned 
and  from  the  results  obtained  and  other  work  which 
has  been  done  on  the  same  subject  he  has  been  aide  to 
arrive  at  the  following  conclusions.  Below  250  deg. 
C.  the  effect  of  temperature,  particularly  on  steels, 
does  not  give  cause  for  anxiety  in  their  use,  in  cases 
where  the  above  limit  is  not  exceeded.  Many  of  the 
alloys  of  copper  on  the  other  hand,  and  also  those  of 
aluminium,  are  considerably  affected  by  temperatures 
of  250  deg.  C,  and  it  is  unwise  to  assume,  because 
an  alloy  is  as  strong  as  steel  or  iron  at  ordinary  tem- 
peratures, that  it  will  remain  so  at  higher  tempera- 
tures. 

Temperatures  above  350  deg.  C,  which  may  be 
reached  in  the  case  of  aeroplane  engine  springs,  may 
have  a  very  marked  effect  on  the  elastic  properties 
of  steels.  The  Limits  of  Proportionality  may  become 
quite  small,  there  are  possibilities  of  hysteresis  loojis 
at  comparatively  small  ranges  of  .stress,  and  the  Moduli 
of  Rigidity  and  Elasticity  may  be  considerably  less 
than  at  ordinary  temperatures. 


We  have  received  from  the  Dominion  Bridge  Com- 
pany, Toronto  Office,  a  copy  of  their  current  Stocdv  List 
of  Steel  Shapes  and  other  metal  products  available  for 
immediate  shipment.  The  booklet  contains  several 
pages  of  Aveights,  safe  loads  for  Beams,  Channels, 
Angles,  etc.,  and  general  information.  The  Company 
will  be  pleased  to  forward  a  copy  on  request  to  those 
interested. 
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The  Constitution  of  Coal 

ABSTRA(^T  OF  THE  FIRST  OF  FIVE  [.ECTFRES 
I)KI>1VERFI)  AT  SHEFFTEI.I)  FXIVFitSrrV  EN'O- 
LAND,  BY  DR.  MARIE  CARMICHAEL  STOPES. 


('oiiiiiH)ii  liniis(>  or  factory  coal,  generally  known  as 
ordinary  bituminous  coal,  is  banded  or  streaky,  and 
ai)pcars  to  tho  naked  eye  to  t)e  blac^k.  In  most  geological 
text-books  coal  is  classed  as  a  mineral.  The  old  name 
used,  indeed,  to  be  "stone  coal"  but  this  is  misleading, 
for  coal  is  not  a  mineral  at  all,  but  a  mummy. 

What  is  coal  ?  At  a  meeting  of  the  So('iety  of  Chem- 
ical Industry  in  1918,  I  had  the  t(!merity  to  define  coal 
|)rovisionally :  "Ordinary  coal  is  a  compact,  stratified 
mass  of  dismembered,  mummified  plants  free  from  all 
oilier  matter,  save  for  the  mineral  veins,  partings,  etc., 
wliich  are  local  impurities".  To  be  coal  the  dei)osit 
must  be  substantially  a  deposit  of  plants  alone.  Imi)ure 
coals  may  grade  into  oil  shales  and  a  variety  of  other 
products. 

In  mummifying  animals  and  human  beings  the  an- 
cicnl  Egyi)tians  took  out  the  softer  viscera  and  replaced 
(hem  with  resins  and  preservative  substances.  Sim- 
ilarly, in  coal  the  softer  parts  of  the  plants  are  naturalH 
attacked  first  by  the  bacterial  action  and  decay,  and  the 
"resins"  accumulate,  tending  alone  to  be  represented 
ai'tei-  the  decay  of  portions  of  the  soft  tissues  of  the 
plant  mass. 

TIhm'c  is  no  rouiidatinn  to  the  idea  that  there  was  a 
special  i'oi-m  of  flora  in  the  "Coal  Measure  epochs" 
which  gave  rise  to  the  accumulations  forming  coal.  Any 
.  portion  of  any  plant  is  capable  of  forming  coal  of  a 
sort.  There  is  nothing  in  the  Coal  Measure  flora  which 
makes  it  pai'ticularly  coal-producing,  for  given  equally 
favoural)le  physiographical  conditions  leading  to  accum- 
ulating de[)osition,  any  other  flora  of  any  other  geo- 
Io<.iical  epoch  would  make  coal. 

The  Locus  of  Coal  Deposits 
In  some  form  or  another,  either  in  large  lagoons  or 
lak-cs,  estual'ies  or  brackish  marshes,  the  coal-forming 
itialcrial  drifted  and  sank.    One  may  classify  the  ways 
oi'  accumulation  as  follows: — 

In  Sea  Water 
Drifted  laud  material,  which  may  travel  far,  settling 
water-logged  beyond  the  reach  of  mineral  detritus. 
Fucoid  Algae,  forming  shore  ac(;umulations. 

In  Brackish  Water 
I u  situ  material,  the  dropping  of  coastal  forests. 
Id  sUk,  or  partl.v  in  situ  swamp  and  bog  plants. 

In  Fresh  Water 
In  undisturl)ed  lakes,  from  forest  debris,  or  pure 
"plankton"  or  microscopic  life  of  the  lake,  plants  grow- 
ing in  situ,  or  all  these  mingled. 
In  estuaries,  river  bonds  and  deltas. 
In  large  swamps  interspersed  with  lakes. 

On  Land 

Highland  moors  of  various  types,  mosses,  moorpeats. 
Peat  and  forest,  mingled  or  alternating. 
Dry  forest  floor  accumulations. 

This  fundamental  fact,  viz.,  that  all  vascular  plants 
share  the  same  chief  types  of  tissue  cells,  is  the  explana- 
tion of  the  gross  similarity  between  coals  of  very  dif- 
ferent geological  ages — for  Cretaceous  or  Tertiary  coals 
may  be  substantially  identical  in  their  response  to  the 
ordinary  chemical  tests  with  coals  of  the  Paleozoic  age. 
though  the  species  of  plants  forming  the  two  coals  are 
entirely  different. 

The  Analysis  of  Coal 
The  method  of  dealing  with  coal  must  be  much  more 
accurate  and  refined  before  the  distinctive  contributions 
of  different  plant  species  can  be  recognitions  of  the 


various  tissue  substances  widely  scattered  in  all  plants, 
such  as  lignin,  nuclein,  cellidose,  "resin,"  and  so  on. 

The  chemist  who  analyses  coal  in  bulk  for  the  great 
commercial  enterprises  which  use  coal  by  the  hundred 
tons,  has  got  into  the  way  of  pre.senting  bis  anal.vsis  in  a 
form  which  may  be  of  value  to  the  commercial  man,  but 
which  does  not  indicate  in  the  least  the  real  chemical  com- 
position of  the  substances  comprising  such  a  mixture. 
Indeed  I  consider  that  the  chemist's  knowledge  of 
coal  at  the  present  moment  is  that  of  the  Dark 
Ages.  It  is  misleading  in  a  way  exactly  parallel 
to  the  confusion  in  analy.sis  which  would  be  createrl 
were  a  mixture  of  say,  20  different  mineral  com- 
I)ounds  |)oiindcd  all  togethci',  analyzed  merely  for 
the  elements.  Yrt  in  their  analysis  of  coal  chemists 
present  luit  a  crude  taliulation  of  percentage  of  the  ele- 
ments contained.  Tiot  in  any  one  compound  but  in  this 
mixture  of  compounds  I 

The  Coustiiiition  of  Coal 

Realizing  this  very  clearly  a  few  years  ago,  I  set  to 
work  on  cei'tain  differences  in  coal  which  appeared  to  me 
to  be  so  obvious  that  in  a  block  of  coal,  only  a  few- 
inches  big,  the  naked  eye  could  detect  four  physically 
differ'ent  bands  or  zones.  These  microscopically  recog- 
nizable portion  of  coal  are  to  be  found  in  mo.st  ordinary 
l)ituminous  coal,  and  1  named  them  provisionally  as 
follows : — 

1.  Fusain — -The  ecpiivalent  of  "mother  of  coal", 
"mineral  coal"  etc. 

2.  Durain — The  equivalent  of  "diill"  hard  coal. 

3.  Clarain  and,  4.  Vitrai7i — together  the  equivalent 
of  "bright"  or  glance  coal.  Sometimes  the  "bright" 
coal  of  an  author  seems  to  be  the  vitrain  only.  Vitrain 
has  a  conchoidal  fracture. 

These  names  do  not  represent  chemical  entities  (with 
the  po.ssible  exception  of  vitrain),  but  they  do  represent 
tangible  entities  of  the  same  useful  order  as  "jet", 
"granite",  or  "cheese". 

The  generally  "streaky"  or  banded  nature  of  a  seam 
of  coal  is  of  varving  magnitude,  and  as  one  magnifies 
a  banded  |)iece  of  coal  more  and  more  it  becomes  increas- 
ingly aiiparent  how  finely  laminated  it  may  be.  The 
average  "dull"  band  is  from  I4  inch  or  more  in  thick- 
sess,  anl  is  all  through  visibly  streaked  with  fine  len- 
ticles  of  "bright",  while  the  "bright"  portions  are 
streaked  with  very  variable  bands  of  "dull"  and  the 
"bright",  both  the  fusain  and  the  vitrain.  are  all  essen- 
tiall.v  lenticuhir  masses;  these  are  often  so  horizontally 
extended  and  so  thin  that  they  create  the  impression  of 
being  fine  liorizontal  bauds.  The  fusain  is  the  least 
regular  in  its  arrangement,  but  on  the  whole  its  more 
wedge-shaped  portions  tend  to  lie  so  as  to  be  most  appa- 
rent on  the  surfaces  which  are  split  parallel  to  the 
beddin<r. 

X'itrain  is  particularly  interesting.  These  brilliant 
bands  are  moir  definitely  distinguishable  from  the  rest 
of  the  coal  than  are  the  bright  clarain  and  the  dull 
durain  from  each  other.  True  vitrain  generally  forms 
a  very  definite  and  often  sharply  straight-cut  band, 
varying  from  2  mm.  to  6  mm.  or  8  mm.  in  thickness. 
There  are  also  brillant  streaks  of  smaller  size,  down 
to  almost  hair-like  flecks.  The  larger,  however,  are  more 
tyi>ical  of  the  vitrain  zones.  They  are  notably  less 
numerous  than  the  /.ones  of  glossy  bright  clarain  and 
are  differentiated  b\  the  fact  that  clarain.  under  the 
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accumulators,  Hydraulic; 

.Sniait-'I'mner  Macliine  Co.,   Hamilton,  Ont 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Air  Compressors: 

R.  T.  Gllman  &  Co.,  Montreal. 

Aluminum: 

A.  C.  Leslie  Co.,  Ltd.,  Montreal. 
Angrle  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

Axles,  Car: 

Nova  Scotia  SteeJ  &  Coal  Co..  Ijimited,  New  Glasgow,  N  S 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  IiOcomotlTe: 

Nova  Scotia  Steel  &.  Coal  Co..  Limited,  New  Glasgow  N.S 
United  States  Steel  Products  Co.,  Montreal. 

B  trrel  Stock  (Black  Steel  Sheets) : 

Seneca  Tioii  Xr  Steel  Co.,  Buffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

A  trs: 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
United  States  Steel  Products  Co.,  Montreal. 

bnrs.  Iron  &  Steel: 

Manitoba  Steel  &  Iron  Company 

Canadian  Western  Steel  Co.,  Calgrary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

FerRuson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton,  Ont. 

Reals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow.  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,'  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd..  Montreal. 

Leslie.  A.  C.  &  Co.,  I,td..  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

Doniinlon  lion  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nov:i  Sr-olia  Steel  &  Coal  Co.,  Limited.  New  Gla.'igow,  N.S 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Dominion  lion  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 

Nova  Scolia  Sleel  *  Coal  Co..  Limited.  New  Glasgow.  N.S 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Bellying-,  Rubber: 

liiinlop  Tire  &   Rubber  Goods  Co.,  Ltd.,  Toronto,  Onl. 
Benzol: 

nomlnion  Iron  &  Steel  Coy..  T>td..  Sydney.  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyile  Xt  .Sons.  Montreal,  Que. 

Bins.  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid  &  Brown  Structural  Steel  &  Iron  Works,  Ltd.,  Toronto 
■I'oroiito  Iron  Works,  Toronto.  Ont. 

Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  lion  &  Steel  Co..  Buffalo.  N.Y. 
Leslie  &  Co..  Ltd..  A.  C,  Montreal.  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
Dominion    Foundries  &   Steel,    Ltd.,    Hamilton,  Oni. 
Dominion  Iron  &  Steel  Coy..  Ltd..  Sydney.  N.  S. 
Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Boilers: 

Sterling  Engine  Works.  Winnipeg.  Man. 
R.  T.  Gllman  &  Co..  Montreal. 


Bolts: 

Batnes  &  Peckover,  Toronto,  Ont. 
Steel  Co.  of  Cani.da.  Ha..inton,  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 


Bolts.  KaUway: 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 


Bolts,  Nuts,  Bivats: 

Canadian    Twbe    A    Iron    Co.    I-td  Montreal 
Steel  Company  of  Canada,  Ltd  ,  Hamilton.  Ont. 


Box  Annealed  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  Iron  &  Steel  Co.,-  Buffalo,  N.Y. 
Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co..  Ltd.,  Montreal 
Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
Brass  Goods: 

Dun  lop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto  UT)* 
Brick-insulatinff:  .  . 

Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co.,  Ltd..  Montreal. 

Bridges: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Building-s,  Metal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 


Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 

Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  .Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Wentworth   Mfg.  Co.,  Limited,  Hamilton,  Ont. 

Castingfs,  Brass: 

Wentworth   Mfg.   Co.,  I,imited,  Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd..  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cam. 

Castings,  Bronze: 

Wentworth  Mfg.   Co..  Limited.  Hamilton.  Ont. 
Al,^oma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cau. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  P.Q 
Flectrical  Fittings  &  Foundry.  Ltd.,  Toronto.  Ont. 
.Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  ITlckel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Maria. 
Dominion  Steel  Foundry  Co.,  Hamilton,  Ont. 
.Toilette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  Steel  &  Iron  Woriui,  Ltd.  Toruii 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Slalleable: 

Canadian  Steel   Foundries,  Ltd..  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Maria. 

Castings.  Steel; 

Dominion  Foundries  &  Steel.  Ltd..  Hamilton,  On<-. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

C«ment.  High  Temperature: 

Quigley  Furnace  Specialties  Co..  New  "iorx. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Chrome: 

American   Refractories  Co. 

Cliemlsts; 

Toronto  Testing  Laboratory.  Ltd..  Toronto.  Out. 
Milton   Hersey  Co..  Ltd.,  Montreal, 
riiarles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  Ziathe  and  Boring  Mill; 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cifii. 


Clip  and  Staple  Wire: 

The  Seneca  Wire       Mfg.  Co.,  Fostorla,  Ohio,  U.S.A. 

TTnlted  States  Steel  Products  Co.,  Montreal. 


Cono»-ete  Rnrdener  and  Waterproofer: 

Beverldge    Supply    Company,    Limited,  Montreal. 


r^-o'ilting  Engrlneera: 

W  Vj.  Moore  »c  Co  .  Ltd  ,  Plttsb'irc  Pn 
W    a.  Tyler  Co.  Clavclajod 
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prloss,  will  always  show  streakiness,  whereas  vitrain  will 
not. 

As  observed  by  the  naked  eye,  fusain  occurs  chiefly  as 
patches  and  wedges,  somewhat  flattened  parallel  to  the 
l)e(ldinf?  jilane,  and  often  with  rather  square-cut  ends. 
It  consists  of  readily  detachable,  somewhat  fibrous, 
strands.  The  various  wedges  on  a  bedding  plane  lie  at 
various  angles  to  each  other,  so  that  in  any  given  light 
.some  appear  dull  and  .some  glisten. 

Durdiii  is  hard,  with  close,  firm  texture,  which  ap- 
pears granular  even  to  the  naked  eye.  A  broken  face 
is  never  truly  .smooth.  It  always  has  a  finely  lumpy  or 
matted  surface,  (jenerally  a  few  flecks  or  hair-like  streaks 
of  bright  coal  are  to  be  seen. 

Clarain  occurs  as  bands  of  very  variable  thickness, 
which  are  ultimately  widely  extended  lenticular  masses. 
Even  where  streaked  with  durain,  clarain  has  a  defined 
and  smooth  surface  when  broken  at  right  angles  to  the 
licdding  plane.  The.se  faces  have  a  pronounced  gloss  or 
shine.  This  lustre  is  inherently  banded  and  shows  bands 
of  fine  durain. 

Vitrain  occurs  in  definite  narrow  bands,  sometimes 
straighter  and  flatter  tlian  the  other  bands  of  coal,  and 
sometimes  more  obviously  lenticular.  The  limiting  layer 
l)ctwecn  the  vitrain  and  the  contiguous  clarain  or  durain 
is  generally  sliar|)]y  marked.  There  is  no  fine  inter- 
l)anding  detectable,  but  it  is  a  uniform,  brilliantly  glossy, 
vitreous  whole  in  its  texture.  The  conchoidal  fracture  is 
characteristic. 

Under  the  microscope  fiismn  is  almost  black,  opaque, 
and  when  it  .shows  the  cellular  structure  of  the  wood 
from  wliich  it  was  formed,  it  reveals  the  walls  as  much 
tliickened  and  the  cell  lumina  as  being  generally  empty. 

Sections  of  durain  show  a  gi-anular  matrix  of  roundish 
or  polyhedral  fragments,  Hie  majority  of  which  are  black- 
ish or  opacjue.  The  granules  are  clo.sely  packed  and  form 
a  coherent  mass,  but  mixed  with  them  are  the  most  char- 
acteristic spore  exines.  The  ground  mass  of  rather 
opaque  granules,  and  the  lai-ge,  clear  macrospore  exines 
tend  to  preponderate.  The  small,  clear,  lenticular  bands 
or  flecks  of  a  more  golden  colour  seen  in  the  durain  are 
streaks  of  clarain.  Other  light  coloured  bodies  to 
be  seen  in  the  dui-ain  are  the;  su])posc(l  "resin"  bodies. 

Clarain  is  essentially  clear.  Plant  tissues  preserved 
in  it  are  translucent.  Opaque  streaks  of  durain  should  be 
looked  upon  as  an  impurity.  Clarain  is  the  happy  hunt- 
ing ground  of  the  paleontologist  in  search  of  preserved 
remains  of  the  tissue  composing  coal. 

Viirain  is  essentially  uniform,  structureless,  and  may 
be  compared  to  a  hardened  glue  or  jelly. 

All  four  substances,  fusain,  durain,  clarain  and  vitrain, 

show  sufficient  variation  and  characteristic  differences 

of  re.sponse  to  chemical  tests  to  mark  these  substances  as 

being  distinct  from  each  other.    The  coking  qualities 

of  each  are  mai'kedly  different. 

'  #       #  * 

Both  the  microscopic  study  of  the  petrography  of 
rocks  and  the  microscopic  study  of  the  internal  struc- 
tures of  metals  at  their  initiation  seemed  researches  re- 
mote fi'om  practical  use.  Both,  however,  have  abun- 
dantly justified  themselves,  not  only  in  the  scientific 
world  but  as  aids  to  practical  men  of  affairs. 

Similarly  I  maintain  that  knowledge  of  the  minute 
structures  and  the  chemical  properties  of  tlie  individual 
substances  composing  tliat  highly  complicated  mixture 
known  as  "coal"  will  be  justified  in  its  turn. 

Indeed  I  am  bold  enough  to  maintain  that  until  we 
attain  to  a  recognition  of  its  differing  essential  com- 
pounds (-which  is  the  chemical  worker's  investigation  of 
coal),  the  chemistry  of  coal  will  remain  in  the  Dark 
Ages. 
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CANADIAN  METALLURGY  AT  EXPOSITION 

Canadian  metallurgy  will  hp.  well  represented  at  tiw  K\ghty 
National  Kxposition  of  Chemical  Industries  which  will  be  hel 
this  year  during  the  week  of  September  lM6th,  at  the  Gran  : 
Central  I'alace,  .New  Y'ork.  The  CTcat  raw  material  suppli- - 
of  the  Dominion,  particularly  in  the  matter  of  metaJlic  ores  an  i 
the  water  power  as  yet  undeveloped  and  available  for  use  in 
the  industry,  will  be  the  subject  for  several  of  the  leading 
Canadian  exhibits  at  the  SIxposition.  Among  the  exhibitor- 
frojn  ('anaila  who  have  contracted  for  space  at  the  1922  V.x 
position  thus  far,  are  included  the  Department  of  Mines  of 
the  Province  of  Ontario,  the  Forest  Product  Laboratories  and 
the  Water  Power  Branch  of  the  Department  of  the  Interior  of 
the  Dominion,  in  the  Canadian  section  of  the  Kxposition,  — 
an  entire  section  will  be  given  over  to  the  exhibit  of  Canadian 
products,  —  the  British  American  Xickle  Company  will  hav.- 
a  booth.  The  International  Xickle  Company  will  "also  displav 
the  products  which  they  manufacture  from  the  ore  to  the  fir! 
ished  metals  and  derivatives.  The  Scientific  Press  of  Canada 
w-ill  be  represented  by  the  Canadian  Mining  Journal,  Iron  and 
Steel  of  Canada,  the  Canadian  Textile  .lournal,  the  Pulp  and 
Paper  Magazine  of  Canada,  and  Canadian  Chemistry  and 
Metallurgy  will  be  there. 

While  the  Canadian  exhibitors  will  exploit  the  raw  matcrial- 
of  the  provinces  and  illustrate  the  opportunities  for  American 
capital  in  Canada,  the  chemical  and  chemical  equipment  in 
dustrios  of  the  T'nited  States  will  have  on  disjday  practicallv 
all  the  products  used  by  the  consuming  industries  of  the 
Dominion.  Every  conceivable  type  and  graile  of  chemiial 
product  for  mining  and  metallurgical  operations  will  be  shown 
by  the  manufacturers  who  will  display  their  wares  at  the 
Exposition.  As  for  chemical  machinery,  everything  from  th. 
largest  crushing  mills  to  the  most  delicate  of  precision  instru 
ments  will  be  shown.  Special  sections  will  be  given  over  to 
various  phases  of  industry.  The  Power  Section  with  its  com 
bustion  efficiency  devices  for  fuel  conservation  and  general 
combustion  problems  w^ill  be  one  of  the  largest  at  the  Ex 
position.  A  section  given  over  to  fire  fighting  apparatus  for 
chemical  and  other  special  uses  will  show  the  latest  develop 
ments  in  this  field.  Photographic  materials,  especially  the  us. 
of  photoniicroscopic  work  in  the  industries  with  particular  rcf 
erence  to  metallurgy  and  the  broader  use  of  micro.'icopic  work 
in  the  metal  industries  including  iron  and  steel,  have  been 
given  a  special  section  in  which  the  booth  of  the  Technic;)  1 
Photographic  and  Microscopical  Society,  the  meniliers  of  whii  h 
have  done  remarkable  work  in  industrial  photography,  will 
be  one  of  the  leading  attractions. 

Other  branches  of  industry  which  will  have  spei'ial  gron; 
exhibits  among  the  expected  450  firms  participating  will 
the  Container  Section.  All  types  of  new  developments  in  ship 
ping  containers,  barrels,  cases,  cartons,  and  the  like,  will  h, 
displayed  in  conjunction  with  packaging,  labeling,  conveying' 
anil  loading  machinery.  In  the  fire  fighting  section,  apparatus 
for  the  prevention  of  dust  explosions  in  mills,  imlustrial  plant- 
grain  elevators,  mines  and  factories,  will  also  be  shown.  T 
date,  some  400  exhibitors  have  contracted  for  space  and  ar 
rangoments  are  being  made  for  450.  This  figure  compares  with 
8.3  exhibits  at  the  original  Chemical  Exposition  back  in  191'' 
and  with  427  in  1921. 

Among  the  speakers  who  are  scheduled  thus  far  are  Herber' 
Hoover,  secretary  of  Commerce  of  the  I'nited  States,  on 
"Standardization  and  What  It  Can  Do  For  the  American 
Chemical  Industry",  and  Wayne  B.  Wheeler,  general  counsel 
for  the  Anti-Saloon  League  on  "The  Attitude  of  the  Anti- 
Saloon  League  Toward  Industrial  Alcohol."  Others  of  interest 
to  the  mtal  industries  include  " Standarclization  of  Fire  Clays 
and  Refractories"  by  Ross  C.  Purdy,  secretary  of  the  American 
Ceramic  Society  and  Chairman  of  tne  Committee  on  Refrai' 
tories  of  the  American  Society  for  Testing  Materials;  "Stand 
ardized  Testing  Apparatus"  by  N.  F.  Harriman  of  the  United 
States  Bureau  of  Standards;  and  "What  Has  Been  Accom- 
plished in  the  Standarization  of  Scientific  Apparatus"  by 
J.  M.  Roberts,  secretary  of  the  Association  of  Scientific  Ap- 
paratus Makers  of  the  United  States.  The  Moving  Picture 
program  includes  a  number  of  reels  on  metallurgical  subjects, 
including  "The  Preparation  of  Xickle  and  Securing  Copper  as 
a  By-Product"  in  four  reels  accompanied  by  a  spoken  discus 
sion,  courtesy  of  the  International  X'ickle  Co.;  "Prospecting 
for  Gold  in  Northern  Ontario"  and  "Assaying  for  Gold  in 
Northern  Ontario"  by  courtesy  of  the  Ontario  Department  of 
Mines.    Other  details  of  the  program  will  be  announced  later. 
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THRIFTY  CANADIANS 

There  is  a  belief  current  tliroughout  Canada  that  we 
have  now  attained  the  state  of  nationhood.  Canada's  ex- 
perience in  the  Great  War  is  judged  (in  the  main,correcJ,ly) 
to  be  to  our  country  what  the  twenty-first  birthday  is  to  a 
young  man.  But  like  the  young  man,  Canada  has  a  long- 
way  to  go,  and  a  hard  way  at  that,  before  we  can  pride 
ourselves  on  having  attained  the  essential  attributes  of 
nationhood. 

As  with  a  young  man,  so  with  a  young  nation,  eairning 
power  and  financial  solvency  are  the  touch-stones  of  ma- 
terial well-being.  In  our  case,  no  one  will  question  Can- 
ada's ability  to  produce  wealth  beyond  the  average  even 
of  young  countries ;  nor  does  our  country's  financial  status 
alarm  the  well-informed,  even  though  it  may  press  hard 
upon  those  in  authority  upon  whom  devolves  the  duty  of 
paying  Canada's  bills.  It  is  the  present  wide-spread 
spendthrift  habit  of  Canadians  that  is  a  matter  of  grave 
concern  to  those  who  take  time  to  consider  seriously  the 
national  well-being. 

Nature  has  been  so  bountiful  to  us  that  the  average 
Canadian  earns  a  competence  with  comparative  ease.  True, 
we  are  a  nation  of  workers,  and  our  average  production  is 
high.  But  the  Canadian  does  not  have  to  struggle  for  a 
livelihood  as  does  a  German,  a  Frenchman  or  a  Japanese. 
This  is  a  fortunate  circumstance  that  will  stand  us  in  good 
stead  for  generations  to  come,  if  we  use  the  privilege 
rather  than  abuse  it. 

At  present  the  average  Canadian  is  inclined  to  waste 
the  treasure  that  nature  provides.  It  is  a  case  of  "easy 
come — easy  go."  We  have  still  to  learn  the  lesson  that 
has  taught  every  peasant  in  F'rance  the  value  of  a  bank- 
account,  and  that  made  Britain  the  world's  creditor.  Only 
the  merest  fraction  of  Canadians  have  yet  learned  to 
save  and  to  invest.  Until  the  lesson  of  thrift  has  been 
well  ground  into  us,  we  will  continue  to  be  on  a  par  with 
the  reckless  youth  whose  new-found  freedom  from  parental 
authority  results  in  an  orgy  of  expenditure — with  its  in- 
evitable results. 

Canada  is  fortunate  in  having  at  present  a  Minister  of 
Finance  who  is  fully  aware  of  our  besetting  sin  (in  the 
financial  way),  and  who  is  determined  to  exert  every 
uieans  within  iiis  power  to  help  his  countrymen  to  over- 
come it.  Mr.  Fielding's  announcement  tliat  the  Victory 
Bonds  issued  in  1917,  which  mature  December  1st  of  this 
year,  can  be  converted  on  favourable  terms  into  another 
issue  of  Dominion  bonds,  is  an  inducement  to  a  host  of 
small  inve.stors  to  carry  on  the  good  habit  they  inaugurated 


five  years  ago.  The  elimination  of  the  tax-free  conces- 
sion will  make  the  new  loan  less  attractive  to  large  in- 
vestors, and  that  is  not  to  be  regretted. 

We  hope,  and  believe,  that  the  growing  spirit  of  na- 
tionalism will  be  sufficient  at  this  time  to  induce  a  general 
response  to  the  test  now  provided  by  our  veteran  Minister 
of  Finance.  We  must  learn  to  be  thrifty,  for  our  own 
sakes  as  well  as  for  the  sake  of  our  country. 


SCARCITY  OF  FLUORSPAR  PREDICTED 

The  United  States  Bureau  of  Mines  has  recently  con- 
ducted an  examination  of  the  fluorspar  deposits  of  South- 
ern Illinois  and  Western  Kentucky,  whence  is  derived  the 
larger  part  of  this  continent's  supply.  Mr.  R.  B.  Ladoo, 
the  officer  of  the  Bureau  who  made  the  examination,  con- 
cludes that,  unless  new  deposits  of  fluorspar  are  found, 
there  will  be  a  decided  shortage  of  the  mineral  within  a 
few  years,  known  reserves  now  being  of  small  dimensions. 

When  the  steel  industry  was  booming,  Canadian  fluor- 
spar, from  the  Madoc  district,  Ontario,  found  a  ready  mar- 
ket. Since  the  boom  broke  Canadian  fluorspar  has  not 
been  able  to  compete  with  the  imported  mineral.  Mr. 
Ladoo's  conclusion  is  of  decided  interest  to  Canadian  fluor- 
spar operators,  as  well  as  to  iron  and  steel  men. 


HIGH  PRICES  OF  COAL  TO  REMAIN 

It  now  seems  to  be  assured  that  all  Canada's  domestic 
resources  of  coal-  will  be  available  during  the  coming 
winter.  The  7,000  miners  of  Alberta  and  eastern  British 
Columbia  have  voted  by  an  overwhelming  majority  to  ac- 
cept the  recent  offer  of  the  operators.  The  12,000  miners  of 
Nova  Scotia  have  approved  by  a  large  majority  the  com- 
promi.se  effected  by  their  leaders  with  the  British  Empire 
Steel  Corporation,  and  are  back  at  work.  Meantime  the 
coal  mines  at  Vancouver  Island  and  New  Brunswick's  one 
pit  are  being  worked  to  capacity. 

Throughout  this  period  of  acute  disagreement  over 
wages,  it  has  been  obvious  that  both  the  o[)erators  and 
the  miners  of  Alberta  have  been  closely  allied  with  the 
respective  organizations  across  the  border.  Hence  it  was 
a  foregone  conclusion  that  when  indu.strial  [leace  was  fore- 
shadowed and  finally  declared  in  the  bituminous  coal 
fields  of  the  United  States  a  similar  settlement  would  be 
made  in  Western  Canada.  In  District  No.  18,  U.M.W.A., 
as  in  the  United  States  tiie  coin))r()niise  effected  is  mainly 
in  favour  of  the  niiiiors.  The  time  for  the  reduction  in  the 
wages  of  coal  miners,  whieii  will  assuredly  come  eventually 
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as  must  a  reduction  in  the  wages  of  all  labour  still  unduly 
enhanced,  has  been  postponed  indefinitely. 

In  Nova  Scotia  the  case  has  been  somewhat  different. 
Special  conditions,  including  the  old-time  agreement  of 
partial  non-interference  by  U.M.W.A.  headquarters  in 
local  Nova  Scotian  affairs,  postponed  the  final  "show 
down".  The  representatives  of  the  British  Empire  Steel 
Corporation  made  offers  to  the  miners  from  time  to  time, 
which  we  believe  to  be  as  high  as  the  conditions  at  those 
various  times  warranted.  When  the  awards  of  the  two 
recent  arbitration  boards  were  made,  there  seemed  a  dis- 
tinct likelihood  of  the  reduction  in  the  cost  of  producing 
coal  in  the  United  States,  with  a  consequent  all-round  re- 
duction in  selling  price.  Since  then  those  hopes  have  gone 
glimmering.  It  is  now  certain  that  the  wages  of  miners  in 
the  United  States  will  remain  at  or  near  the  war-time  peak 
for  some  time  to  come.  There  is  no  doubt  that  this  fact 
led  the  British  Empire  Steel  Corporation  to  make  their 
attractive,  though  belated,  offer  to  the  miners  on  August 
13th  and  likewise  made  it  possible  for  them  to  agree  to 
the  similar  terms  that  are  now  before  their  miners.  The 
.special  concession  to  the  miners  is  the  long-term  agree- 
ment that  has  been  effected.  As  it  is  beyond  question 
tiiat  the  company  intend  to  live  up  to  this  agreement,  we 
may  take  it  to  mean  that  in  the  judgment  of  these  opera- 
tors, coal  prices  on  this  continent  are  destined  to  remain 
at  their  present  high  level  for  an  indefinite  period. 

The  terms  of  settlement  of  these  strikes  can  afford  us 
comfort  for  the  immediate  future;  we  shall  not  go  without 
fires  or  railroad  service  during  the  coming  winter.  But 
what  of  the  more  distant  future?  Coal  is  the  basis  of  the 
world's  industrial  system,  as  well  as  the  main  source  of 
our  artificial  light  and  heat.  With  this  point  in  mind, 
British  indu.strial  leaders  fought  to  a  finish  the  demands  of 
British  miners  for  what  has  been  determined  as  more  than 
their  fair  share  of  the  nation's  income.  The  miners  of 
Britain  are  now  working  hard  for  a  living,  as  are  all 
their  fellow-citizens.  The  British  nation  judged  their 
case  and  refused  their  demands.  On  this  side  of  the 
water  the  issue  has  not  been  so  clear-cut,  and  the  decision 
now  arrived  at  savours  of  temporising.  Neither  miners 
nor  operators  have  been  fighting  on  behalf  of  the  public, 
and  the  public  has  not  been  sufficiently  interested  to 
exert  its  undoubted  right  to  decide  the  question.  Conse- 
quently the  active  disputants,  finding  that  the  third  party 
to  the  dispute  is,  to  all  intents  and  purposes,  blind  to  the 
issue,  have  agreed  to  close  the  argument,  and  to  make  the 
third  party  pay.  Thus  the  net  result  of  all  this  hubbub  is 
that  the  miners  will  continue  to  receive  wages  out  of  pro- 
portion to  the  service  they  render  the  community,  the 
operators  will  pass  on  the  bill  for  this  to  the  public,  coal 
will  remain  at  a  high  price,  and  the  much-desired  defla- 
tion in  the  cost  of  living  will  be  prevented  for  we  know 
not  how  long. 

If  we  need  any  corroboration  of  tlie  soundness  of  these 
deductions,  we  need  only  refer  to  tiie  recent  action  of  the 
United  States  Steel  Corporation  in  increasing  the  wages  of 
their  employees.     These  wages  had  been  reduced  toward 


the  low  level  it  was  desired  to  attain  throughout  industry. 
Now  this  low  level  .seems  impossible  of  attainment,  and 
the  Steel  Corporation,  in  mere  justice  to  their  employees, 
have  raised  their  wages  once  more. 

So,  as  usual,  the  average  citizen  will  have  to  foot  the 
bill.  Those  whose  remuneration  is  now  at  or  near  the  pre- 
war levjel  will  feel  this  most.  When  a  sufficient  propor- 
tion of  these  average  citizens  realize  clearly  that  the  wages 
paid  to  specially  privileged  classes  of  labour  are  paid  by 
themselves,  then,  and  only  then,  will  equality  be  achieved 
and  justice  meted  out. 


A  HUNDRED  YEARS  AGO 
To  understand  the  present  and  see  a.s  far  as  may  be 
into  the  future,  one  must  .study  the  pa.st. 

It  is  nearly  a  liundicd  year.s  since  there  was  written 
the  two-volume  aecount  of  F))  e  Years  Residence  iit  Thi 
Cauadas,  by  Edward  Allen  Talbot,  Esq.  of  the  Talbot 
Settlement,  Upper  Canada.  Among  his  shrewd  obser- 
vations is  the  followin<^  account  of  Canada's  first  attpmi)t 
a'  a  domestic  production  of  iron  and  iron  manufactures: 

"Iron  Ore  is  exceedingly  plentiful  in  various  Dis- 
tricts: It  is  of  the  kind  called  'Shot-ore'  [bog  ore.']. 
In  Upper  Canada,  however,  there  are  only  two  Iron  or 
Metal  Foundries, — one  in  the  neighbourhood  of  Lon^' 
Point,  on  the  shores  of  Lake  Erie, — and  the  other  in 
the  township  of  Marmoi-a,  Midland  District.  The  former, 
which  is  now  in  extensive  operation,  has  been  e.stablishe(l 
by  a  .small  company  of  Americans  from  the  State  of 
New  York ;  the  latter  belongs  to  Mr.  Charles  Haye.s,  of 

the  hou.se  of  W.  and  R.  Hayes,  in  Bridge-street,  Dubblin. 
How  far  the.se  gentlemen  may  succeed  in  money-making, 
remains  yet  to  be  proved !  If  the  difficulty  of  procuring 
labour  were  not  so  great,  and  the  price  of  it  not  so  high. 
I  should  entertain  no  doubt  of  their  ultimate  success. 
But  in  a  country,  where  the  commonest  labourer  will 
no!  work  at  a  manufactory  of  this  nature  for  less  than 
£40  pel-  annum,  beside  his  board  and  lodging,  the  pros- 
pect of  emolument  to  the  adventurer  is  very  dubious. 
One  tiling,  howevei',  is  certain;  if  any  kind  of  manu- 
factory succeeds  in  Canada,  it  must  be  this.  Potash- 
kettles,  stoves,  sugar-boilers,  •  and,  in  fact,  every  article 
of  wrought  or  ca.st  iron,  are  in  great  request.  The  only 
question  that  remains  to  l)c  answered,  is,  'Canno*  tin- 
merchants  who  import  these  articles  from  Europe,  af- 
ford them  at  as  low  a  rate  as  tho.se  who  manufacture 
tliem  in  Canada.'"  To  throw  some  light  upon  this  sub- 
ject, I  shall  just  mention  the  i)rices  of  such  articles  at 
Niagara,  which  is  nearly  200  miles  iiigher  up  the  coun- 
try than  licrc.  Hayes's  Koundry  ca.st  metal  of  every 
description  sells  by  retail  at  four  pence  per  pound: 
Englisii  bar  iron,  at  twenty  shillings  per  hundred  wcIlMiI  : 
-^And  steel,  at  six  pence  per  i)ound." 

Fancy  !  Wages  at  less  tiian  $200  a  year  witli  board  anil 
lodging,  castings  selling  at  eight  cents  a  |)ouud.  retail 
bar  iron  at  $4.50  a  hundred  and  steel  twelve  cents  a 
pound  I  Tho.se  were  the  conditions  in  Canada  a  hundred 
years  ago  when  these  adventurous  pioneers  began  to 
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fuuiui  a  Canadian  iron  iudustry.  This  was  not  qviite 
the  first  attempt.  In  1800  or  thereabouts  a  small  iron 
furnace  was  built  at  Furnace  Falls,  now  Lyndhurst, 
(in  the  Gananoque  River,  and  cin  attempt  was  made  to 
use  a  small  hematite  deposit  whicli  had  to  be  drawn  a 
long  distance.  From  tlie  fact  that  the  attempt  to  east 
l)ots  and  kettles  from  tlie  pig  iron  was  a  complete  failure, 
it  is  not  surprising  that  this  enterprise  was  abandoned 
after  a  two  years'  trial. 

About  1813  came  the  second  attempt  by  John  Mason, 
Englisliuuin  .who  built  a  furnace  to  use  the  bog  ore 
(if  Norfolk  County,  Lake  Erie.  But  his  furnace  went 
tn  pieces  after  a  few  tons  of  pig  bad  been  produced, 
jiiiil  inuither  failure  was  recorded.  AVhether  due  to  this 
(H-  not.  the  unfoi'tunate  Mason  did  not  survive  the  death 
of  liis  business.  In  1820  Joseph  Van  Norman  with  two 
associates  l)ought  and  re-built  the  furnace,  which  was 
l)lown  in  in  1822,  and  thus  began  the  first  ■  successful 
Canadian  iron  industry.  It  lasted  until  1847,  when  it 
was  closed  owing  to  scarcity  of  ore  and  fuel.  The  fur- 
nace pi-oduced  700  to  800  tons  of  pig  iron  a  year,  run- 
ning only  8  or  9  months.  As  there  was  no  market  for 
l)ig  iron,  it  was  cast  into  pots,  kettles,  stoves,  and  other 
castings  needed  ])y  the  settlers.  The  huge  potash  kettles 
used  in  making  pota.sh  from  wood  ashes  may  still  be 
seen  in  some  Ontario  farm  yards. 

II  is  iila'ly  that  A^an  Norman  and  his  partners  wer** 
"the  small  company  of  Americans  from  the  State  of 
Xcw  Vijrl<",  alluded  to  by  Talbot.  Van  Norman  "suc- 
rci'dcd  ill  iiiDiiey-making",  but  his  contemporary  Hayes 
(ir  .Marmora  was  not  so  successful.  He  deserved  to  suc- 
ceed, if  I'esoureefulness  could  have  carried  him  through. 
It  is  lold  of  him  tahat  once  when  the  supply  of  charcoal 
gave  out  he  kept  his  furnace  going  with  wood  and  actual- 
ly i)roduced  pig  iron !  The  cause  of  failure  was  difficul- 
ties of  transportation,  — a  thirty-two  mile  haul  to  Belle- 
\  ille  over  unpeakable  roads.  The.se  were  very  different 
.  unditions  fi'om  those  under  whicli  Van  Norman  carried 
nil  his  business  on  the  shore  of  Lake  Erie,  as  Van  Norman 
liiniself  found  to  his  cost  when  in  1847  he  took  over  the 
Marmora  works  and  lost  all  he  had  macle  in  the  Lake 
Ki'ie  business.  All  of  this  points  to  the  conclusion  that 
iuis  now  l)eeome  axiomatic.  Even  in  these  days  of  rail- 
ways our  iron  masters  place  great  dei)endenee  upon  the 
aid  oT  oui'  navigable  waterways. 

FERUO-SILICON  FROM  FELDSPAR 
l  or  half  a  century  j)ast,  researchers  have  been  attempt- 
ing to  find  an  economically  fea.sible  method  of  making  tlie 
potash  of  feldspar  available  for  human  use.  All  the  mul- 
titude of  processes  tried  out  up  to  the  present  have  failed 
of  commercial  success.  Nevertheless,  the  reward  of  a  suc- 
cessful issue  would  be  so  great  that  attempts  are  still 
under  way,  and  eventually  a  process  capable  of  successful 
operation  is  certain  to  be  evolved. 

.Most  of  the  processes  tried  out  are  foredoomed  to 
failure  because  they  aim  at  tlic  recovery  and  use  only  of 
the  potash  in  the  mineral  -  at  best  1  •{  or  1  i  per  cent,  of  its 
bulk.  It  can  be  safely  postulated  that  the  successful  pro- 
cess must  proviili  for  the  use  of  at  least  the  major  part  of 


the  feldspar.  A  commercially  pure  potash  feldspar  will 
contain,  let  us  say,  65  per  cent,  silica,  18  per  cent,  alumina 
and  13  per  cent,  potash,  the  remainder  being  mainly  soda. 
If  we  are  to  make  use  of  the  major  part  of  the  'spar  wc 
must  use  this  silica. 

A  short  time  before  he  died,  in  1920,  J.  E.  Johnson,  Jr., 
the  eminent  American  iron  metallurgist,  applied  for  patents 
that  described  the  manufacture  in  the  electric  furnace 
of  ferro-silicon  from  potash  feldspar  and  scrap  iron,  the 
potash  to  be  volatilized  by  the  extreme  temperature  of  the 
furnace,  and  the  fume  caught  and  condensed.  Now  we 
hear  of  a  similar,  but  simpler,  process,  said  to  be  in  actual 
operation  in  Sweden.  Ferro-silicon  is  made  from  the  same 
ingredients,  but  the  potash  is  not  volatilized  and  remains 
in  the  slag  in  combination  with  the  alumina  and  other  slag- 
making  ingredients  of  the  charge.  This  slag,  from  which 
the  potash  is  readily  dissolved,  is  ground  and  applied 
directly  to  the  fields  as  fertilizer. 

If  a  process  such  as  this  is  actually  feasible,  it  presents 
an  excellent  opportunity  to  Canadian  manufacturers  of 
ferro-silicon.  There  are  very  large  bodies  of  potash 
feldspar  readily  accessible  along  navigable  water  routes 
as  well  as  along  existing  railways.  As  electricity  is  already 
the  source  of  power  used,  no  radical  change  in  the  present 
method  of  manufacture  would  be  necessary. 

The  reputed  successful  operation  of  this  process  in 
Sweden  may  point  the  way  to  one  more  Canadian  industry, 
well  founded  on  our  mineral  resources  and  our  cheap  hydro- 
electric power. 

EDITORIAL  NOTES 
A  new  process  for  the  production  of  iron  and  steel, 
which  has  not  yet  received  from  Canadians  the  attention  it 
deserves,  is  that  now  in  operation  at  Grenoble,  France,  re- 
ferred to  before  in  these  columns.  The  oxide  or  sulphide 
of  iron  is  dissolved  to  form  ferrous  chloride,  from  which 
solution  the  iron  is  plated  out,  in  its  purest  form,  on  a 
rotating  mandrel  by  means  of  the  electric  current.  At 
present  the  principal  product  is  boiler  tubes,  for  which  the 
highly  ductile  iron  is  eminently  suited.  The  metal  is 
99.97  per  cent  iron.  Bj^  means  of  using  an  electrolytic, 
instead  of  an  electrothermic  process,  the  energy  of  the 
electric  current  is  almost  completely  made  useful,-  in  con- 
trast to  the  electric  furnace,  where  a  large  fraction  of  the 
energy  is  dissipated  as  sensible  heat.  This  process  would 
seem  to  be  eminently  suited  to  Canadian  conditions. 

TENDERFEET 

Twilight  was  dying  into  dusk.    The  moon. 

New-risen,  gave  promise  of  rich  radiance  soon 

To  silver  stream  and  forest  and  high  hills. 

Where  barren  boulders  posed  as  sentinels. 

The  loon,  unseen,  poured  out  his  harsh  refrain, — 

Harsh,  yet  harmonious  in  its  dying  strain. 

A  mystic  glamour  brooded  o'er  the  scene; 

All  was  precisely  as  it  should  have  been. 

Pipes  lit.  meal  done,  and  flies  not  too  malicious — 

But  no  one  volunteered  to  wash  the  dishes! 

ANON. 
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Why  The  Refractory  Is  A  Factor  In  Furnace  Life  and  (Capacity 

Bv  I.  S.  PIpyrPLKS,  Engineering  Dept.,  Jointless  Fire 
Brick  Co. 


In  the  modern  boiler  room  tlie  furnace  iinpo.ses  the 
limitation.  How  soon  the  limitation  is  eticountered  depends 
ui)on  how  carefully  the  furnace  is  designed  and  the  wisdom 
used  in  the  choice  of  materials  cou'iirising  it.  It  is  ordy 
comparatively  recently  that  the  importance  of  the  furnace 
has  been  fully  appreciated. 

It  is  the  furnace  that  determines  th('  maximum  combus- 
tion efficiency  that  can  be  attained;  it  decides  the  econ 
omical  efficiency  that  should  be  maintained.  It  is  the 
furnace  that  is  usually  the  first  to  wear  out  and  so  compel 
a  shut  down  for  repairs.  It  is  also  the  factor  that  ordinarily 
determines  how  "hard"  a  boiler  or  a  fire  can  be  worked. 
The  more  closely  boiler  room  operation  is  examined  the 
more  apparent  will  it  be  that  the  furnace  is  all -important. 
A  study  of  conditions  shows  immediately  why  this  is  the 
case.  Further,  it  explains  why  of  recent  years  the  furnace 
has  come  in  for  the  largest  amount  of  attention  and  the 
most  radical  changes. 

Perhaps  the  most  prominent  tendency  during  the  last 
few  years  has  been  that  of  operating  boilers  at  higher 
rates  of  evaporation.  One  boiler  horsepower  is  nominally 
equivalent  to  10  sq.  ft.  of  boiler  heating  surface;  when 
every  10  sq.  ft.  of  heating  surface  evaporates  34.5  lbs.  of 
water  per  hour,  the  output  is  said  to  be  one  boiler  horse- 
power. Actually,  however,  three  to  five  times  this  amount 
of  water  may  be  evaporated  for  every  square  foot  of  heat- 
ing surface.  This  means  that  somewhat  more  than  three 
to  five  times  the  amount  of  coal  must  be  burned  in  the 
furnace  to  evaporate  this  larger  amount  of  water.  By 
working  existing  equipment  many  times  harder  than  the 
nominal,  a  given  investment  is  made  more  useful  or  the 
money  sunk  in  new  apparatus  may  be  reduced.  It  pays 
to  work  apparatus  "hard." 

Higher  combustion  rates  necessitates  radical  changes 
both  in  the  design  of  the  furnace  and  the  materials  that  go 
to  make  it.  Larger  furnace  volumes  are  required  so  that 
the  larger  quantity  of  air  and  gas  may  mix  with  that  in 
timacy  so  necessary  for  complete  combustion.  As  ignition 
is  largely  a  matter  of  time  as  well  as  temperature  it  has 
been  necessary  to  increase  the  length  of  flame  travel  as 
well  as  the  space  available  for  mixing  the  air  and  com- 
bustible gases.  To  accomplish  this,  the  height  as  well  as 
the  volume  of  the  furnace  has  had  to  be  increased. 

Because  of  the  larger  quantities  of  coal  going  into  the 
furnace  at  these  high  evaporation  rates,  tlie  fuel  beds  are 
thicker  and  so  offer  higher  resistance  to  the  flow  of  air. 
Higher  drafts  thus  become  necessary  as  well  as  much 
larger  volumes  of  air.  Mechanical  draft  is  resorted  to, 
therefore,  to  handle  the  air  and  mechanical  stokers  are 
used  to  handle  the  fuel. 

In  consequence  of  these  developments  the  furnace  prob- 
lems that  have  come  about  are  twofold.  They  are  those 
due  to  higher  temperatures  on  the  one  hand  and  those  due 
to  mechanical  considerations — greater  height  and  greater 
volume — on  the  other,  and  they  are  closely  interrelated. 
Before  discussing  the  problem  on  account  of  the  higher 
temperatures  and  larger  furnaces  or  attempting  to  explain 
why  they  occur  or  how  they  may  be  mitigated  and  even 
eliminated  altogether  for  long  periods,  a  thorough  under- 
*tanding  of  what  the  furnace  walls  and  interior  must  ac- 
complish is  worth  while. 


Coiidil loiis  tin-  Fiirnaci'  Mii.it  Mfi't 

The  structure  that  constitutes  the  furnace  must  not  only 
have  sufficient  strength  to  support  itself  at  all  temper- 
atures that  may  occur,  but  it  must  be  capable  of  sup- 
porting whatever  loads  may  be  applied  to  it  and  whatever 
stresses  may  be  exerted  over  the  range  of  temperature  that 
occurs  under  the  most  extreme  conditions. 

Part  of  the  furnace,  the  inside,  must  be  capable  of  with- 
standing for  a  reasonable  length  of  time  the  highest  tem- 
peratures produced  in  the  furnace — namely  temperatures 
!)etween  2,800  and  3,000  deg.  F.  It  must  also  be  capable 
(if  standing  up  under  the  erosion  and  attrition  of  coal,  ash 
.uid  clinker  passing  along  it  and  adhering  to  it  as  well  as 
attack  by  the  fireman's  .slice  bar  while  he  endeavors  to 
break  off  lumps  of  clinker  and  molten  ash.  The  furnact 
lining  must  not  be  chemically  reactive  with  the  ash  and 
clinker  or  impurities  in  the  coal  (which  usually  have  low 
fluxing  temperatures)  otherwise  the  lining  will  surely  flux 
and  melt.  It  should  have  a  minimum  coefficient  of  ex 
(jansion  and  contraction.  The  material  must  not  be  brittle 
or  it  will  crack  on  rapid  heating;  but  it  must  be  tough  so  as 
not  to  be  susceptible  to  abuse.  It  should  not  be  too  porous 
otherwise  it  will  allow  air  to  flow  from  the  outside  into 
the  furnace;  this  cool  air,  of  course,  lowers  the  furnace 
temperature,  wastes  heat  and  fuel,  may  cause  damage  to 
the  intensely  hot  boiler  heating  surfaces,  may  overtax  an 
already  overloaded  stack  and  hasten  the  spawling  of  the 
refractory  in  the  furnace.  The  flow  of  heat  from  the  in 
side  to  the  outside  should  be  a  minimum. 

Each  of  these  requirements  —  refractoriness,  physical 
strength,  surface  hardness,  low  expansion  and  contraction 
coefficient  over  a  wide  temperature  range,  low  heat  con- 
ductivity, imperviousness  to  air  —  is  of  vital  importance. 
These  characteristics  and  requirements  differ  so  widely 
that  no  one  material  can  meet  them  all.  Therefore,  fur 
nace  walls  and  settings  are  no  longer  made  up  of  one  ma- 
terial as  was  once  the  case  but  three,  four  or  more  mater iaK 
are  used.  Each  serves  an  entirely  different  and  distinct 
purpose;  and  in  this  way  each  material  can  be  chosen  spe- 
cifically for  the  special  condition  it  must  meet. 

This,  in  brief,  explains  why  the  furnace  of  brick  or  even 
of  two  different  kinds  is  rapidly  disappearing.  It  is  the 
reason  why  the  modern  furnace  with  the  longest  life,  lowest 
upkeep  cost  and  highest  thermal  efficiency  working  under 
the  extremely  severe  conditions  of  today  is  now  invariably 
composed  of  three  and  sometimes  four  and  five  different 
materials. 

Ti/pical  Fiiriiitcc  Difficulties 

Most  furnace  troubles  originate  inside  the  furnace  and 
these,  in  turn,  contribute  to.  if  they  do  not  actually  cause 
those  that  take  j)lace  on  the  outside.  Usually  the  trouble 
starts  at  the  joints  between  bricks.  Every  joint  is  a  weak 
ness  and  every  layer  of  cement  or  mortar  a  possible  sourci 
of  trouble.    It  is  very  easy  to  understand  why. 

Each  brick  expands  and  contracts  individually  accord- 
ing to  its  individual  characteristics  and  the  temperature  to 
which  it  is  subjected.  Bricks  differ  quite  widely  among 
themselve."  in  shape,  size  and  ability  to  stand  up  under 
high  temperatures;  some  shrink  more  than  others  and 
some  never  reach  normal  size  again  after  heating.  Bricks 
that  are  not  true  to  size    and  shape  exert    a  side  thrust 
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against  adjacent  bricks.  Bricks  that  are  too  hard  are  often 
brittle  and  crack  with  sudden  temperature  changes,  on 
account  of  internal  pressure  due  to  unequal  heating  or 
external  pressures. 

Consequently,  the  interior  surface  of  the  furnace  lining 
when  of  brick  may  be  smooth  and  have  all  bricks  flush 
when  first  placed  into  service  but  it  soon  assumes  a  rough 
and  ragged  surface  to  the  fire  as  the  individual  bricks  work 
about  and  some  retire  and  others  tend  to  protrude  into 
the  furnace  chamber.  Those  bricks  that  are  most  exposed 
to  the  intense  heat  are  the  first  to  melt  at  the  corners  and 
edges.  As  they  wear  down,  other  bricks  gradually  pro- 
trude and  these  too  melt  so  that  an  endless  cycle  of  de- 
terioration goes  on. 

The  cement  used  to  hold  the  bricks  together  is  a  source 
of  trouble  in  the  majority  of  furnaces  using  brick.  It  is 
an  important  factor  in  determining  the  strength  of  a  wall 
as  well  a.s  the  thermal  efficiency  of  the  furnace  and  its 
life. 

The  layer  of  cement  must  necessarily  be  very  thin — the 
thinner  the  better.  On  cooling  after  being  heated,  it 
usually  shrinks  and  hardens.  This  weakens  the  joint,  of 
course,  and  leaves  voids  where  the  cement  was  originally. 
As  the  bricks  move  on  expanding  and  contracting,  more 
cement  is  forced  out  from  between  the  joints  while  some 
of  it  melts  so  that  the  bricks  settle  down  and  many  of 
them  become  loose  while  others  jam.  One  commonly  finds 
bricks  that  can  be  lifted  right  out  of  the  wall.  It  can 
readily  be  seen  why  the  brick-work  under  these  conditions 
is  short-lived  when  the  fireman  roughly  tries  to  dislodge 
adhering  clinker  from  loose  and  crumbling  brickwork.  As 
the  bricks  disintegrate  and  the  joints  between  bricks 
loosen  up,  more  and  more  air  tends  to  enter  the  furnace 
from  the  outside  and  the  greater  becomes  the  waste  of 
heat  from  excess  air. 

Troubles  with  brick  furnaces  can  be  reduced,  of  course, 
by  using  only  brick  that  is  true  to  size  and  shape  and  that 
runs  uniformly  as  to  material.  Further,  the  cement  must 
be  chosen  so  that  it  does  not  act  as  a  flux  for  the  brick 
and  that  ?t  has  as  close  as  possible  the  same  coefficient  of 
expansion  and  contraction  as  the  bricks  it  is  to  hold  to- 
gether. The  great  difficulty  with  brick,  however,  is  that 
bricks  in  one  consignment  will  vary  among  themselves.  It 
is  difficult  to  keep  sizes  uniform;  the  clay  used  may  come 
from  different  locations;  the  heat  treatment  may  differ  so 
that  some  of  the  bricks  are  more  porous,  more  brittle  or 
of  lower  strength  than  others.  Bricks  in  the  same  con- 
signment may  have  been  collected  from  different  batches 
that  have  passed  through  different  ovens  so  that  while 
nominally  the  same  brick  they  may  have  quite  different 
characteristics.  There  are  many  opportunities  for  dif- 
ferences to  creep  in,  and  every  difference  in  treatment 
and  manufacture  means  a  possible  source  of  trouble. 

At  best  brickwork  is  patchwork  where  not  only  the 
brick  but  the  cement  that  binds  them  and  the  men  that 
lay  them  are  variable  factors.  The  periodic  heating  and 
cooling  to  which  the  bricks  are  subjected  in  service  soon 
show  the  results.  As  a  furnace  may  require  from  several 
hundred  to  many  thousand  bricks  it  is  obvious  that  the 
o])portunity  for  trouble  is  very  great. 

Troubles,  frequent  repairs,  comparatively  short  life  and 
high  upkeep  cost  are  inherent  to  tlie  brick  setting  and  the 
only  scientific  way  to  overcome  them  is  to  employ  a  one- 
pirce  or  monnlithic  furnace  lining. 

Hoxc  to  Solrr  the  Furnace  Prohlrvi 

Since  experience  as  well  as  theory  show  that  the  joints 
are  the  weakest  parts  of  the  entire  brick  lining  and  also 
the  chief  cause  of  trouble,  it  can  immediately  be  seen  that 
if  the  joints  can  be  eliminated  an  immense  advance  has 


been  made  toward  doing  away  with  furnace  troubles.  The 
elimination  of  joints  almost  entirely  is  probably  the  most 
radical  step  toward  longer  furnace  life  and  the  extension 
of  furnace  limitations  that  has  taken  place  in  a  long  time. 
This  explains  why  the  one-pice,  monolithic  or  jointless 
lining  is  proving  such  a  success,  and  why  it  is  being  used 
especially  where  furnace  conditions  are  severe,  where  shut 
downs  for  replacements  must  be  minimized  and  where  high 
upkeep  costs  have  become  so  serious  as  to  compel  that 
combative  measures  be  adopted. 

With  the  monolithic  lining  there  are  no  joints.  There 
are  no  bricks.  The  lining  is  a  one-piece  lining  of  the  same 
material  that  after  the  first  heat  assumes  a  smooth,  tough 
surface.  There  are  no  protuding  parts  to  be  exposed  to 
the  heat,  to  form  the  nucleus  for  the  building  up  of  clinker 
masses  or  to  melt  down  and  cause  trouble  and  expense. 
There  are  no  joints  to  cause  weakness,  to  serve  as  chan- 
nels for  cold  air  to  enter  the  furnace;  no  bricks  to  loosen 
and  fall  out;  no  cement  to  fuse  and  disappear  and  no  un- 
equal expansion  and  contraction. 

The  one-piece,  jointless  lining  is  monolithic,  of  homo- 
geneous material  with  one  coefficient  of  expansion.  Ex- 
pansion and  contraction  occur  en  masse,  without  unequal 
strains  and  without  cracks.  There  is  no  chemical  action 
between  different  substances ;  it  all  behaves  alike  for  it  is 
all  of  the  same  substance.  The  lining  material  is  chosen 
for  its  ability  to  withstand  heat  and  furnace  conditions.  It 
is  a  refractory  used  as  a  refractory  where  the  requirements 
are  for  a  refractory,  so  that  all  the  troubles  that  do  occur 
with  the  brick  are  absent. 

When  a  one-piece  or  jointless  furnace  lining  is  used, 
the  rest  of  the  furnace  may  be  built  up  of  materials  that 
insulate,  that  is  keep  the  heat  in  the  furnace,  and  have 
the  strength  to  carry  whatever  load  may  be  applied. 
Usually  the  insulating  material  is  placed  next  to  the  re- 
fractory or  heat-resisting  material,  and  then  is  the  out- 
side brick  used  for  its  strength  as  a  support  and  protec- 
tion for  the  insulation  and  refractory.  Quite  often  the 
outer  brick  is  covered  with  an  impervious  paint  to  exclude 
air  from  seeping  through  the  brick.  As  the  jointless 
furnace  lining  seals  up  the  whole  inside  of  the  furnace, 
the  entry  of  air  through  it  is  further  prevented,  the  in- 
crease in  combustion  efficiency  due  to  this  type  of  lining 
usually  results  in  an  increase  of  from  1  to  3  per  cent  in 
carbon  dioxide. 

The  jointless  furnace  lining  by  doing  away  with  all  the 
inherent  defects  of  the  brick  setting  has  increased  the  life 
of  the  furnace  anywhere  up  to  .500  per  cent,  reducing  the 
cost  of  upkeep  proportionally.  It  has  enabled  boilers  to 
operate  for  more  than  a  year  and  sometimes  for  two  years 
without  a  shut  down  for  furnace  repairs  where  with  brick, 
a  new  lining  was  required  several  times  a  year.  It  has  in- 
creased combustion  efficiency  and  so  lowered  the  cost  of 
fuel.  It  has  enabled  boiler  evaporation  to  be  increased 
economically  far  beyond  the  range  formerly  possibla»with 
economy. 

In  short,  the  elimination  of  joints  in  the  furnace  by 
adopting  a  highly  refractory  one-piece  lining  without  any 
joints,  has  permitted  big  economies  to  be  brought  about 
and  at  the  same  time  has  extended  the  limitations  of  the 
furnace  enormously. 


E.  W.  Rossiter  has  been  appointed  Engineer  of  Con- 
struction for  Freyn,  Brassert  and  Company.  Mr.  Rossi- 
ter was  previously  Chief  Engineer,  Interstate  Iron  and 
Steel  Company,  Calumet  River,  Chicago,  and,  prior  to  that, 
with  the  American  Sheet  and  Tin  Plate  Company,  the 
Minnesota  Steel  Company,  and  the  Canadian  Steel  Cor- 
poration, Limited,  at  Ojibway,  Ontario. 
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riie  Geology  Of  Onhirio's  Iron  ( )res 

DISCUSSION  AT  CONI'ERENXE  ON  IRON  ORE  IN 
TORONTO 
Bv  C.  \V.  KNIGHT  ;md  W.  11.  (  ()I,I,INS 


the  ronf crrncr  on  Onlario's  iron  ore  problem, 
convened  on  Juli/  5th  last  in  Toronto  bj/  Hon.  Harri/ 
Mills,  Minister  of  Mines,  the  rjeoloffif  of  the  Pro- 
vince's  iron  ore  deposits  teas  discussed  brirflij,  first 
bif  Mr.  C.  W.  Knight,  Assistant  Provincial  Geologist, 
and  then  by  Dr.  W.  H.  Collins,  Director  of  the  Geo- 
logical Survey,  Ottaxca.    Their  remarks  folloic: 

Mr.  Knight's  Address 

This  is  rather  a  large  question.  I  understood  from  Mr. 
Gibson  he  wanted  me  to  say  something  about  the  geology 
of  the  iron  ores  in  our  Province,  but  this  would  be  like 
bringing  coals  to  Newcastle.  In  Ontario  we  have  what  is 
known  as  the  Keewatin  series.  Unfortunately,  the  Kee- 
watin  series  in  the  United  States  has  not  been  attractive. 
The  Animike  is  the  main  series  in  the  United  States,  and 
in  it  is  found  tlie  great  Mesabi  range  which  has  produced 
about  73  per  cent,  of  the  ore  of  that  country.  This  series 
in  this  Province  is  only  two  hundred  feet  thick,  and  strikes 
from  I>oon  Lake  to  the  American  boundary.  In  the  United 
States  this  series  is  from  seven  hundred  to  one  thousand 
feet  thick. 

Just  a  word  as  to  the  character  of  the  Keewatin  ores 
and  the  Animike  ores.  The  Keewatin  ores  are  very  much 
altered.  Thev  are  practically  all  magnetite,  but  some 
are  hematite,  and  they  are  found  largely  standing  in 
vertical  positions.  The  Animike  rocks  are  flat  lying.  It 
has  often  been  asked  why  it  is  that  we  have  so  many  ores 
in  Ontario  which  have  not  been  concentrated,  while  across 
the  line  we  have  tliesc  valuable  ranges.  I  think  the  two 
men  who  know  more  about  this  than  anyone  have  prob- 
ably given  some  of  the  best  reasons.  They  think  the  gla- 
ciers must  have  scooped  away  these  ores  except  in  certain 
spots,  the  Helen  Mine  being  an  instance  of  the  places  that 
escaped  the  glaciers.  That  seems  to  be  one  of  the  main 
reasons  whv  we  have  not  got  these  ores.  Another  reason 
probably  is  that  the  structure  of  the  iron  formation  in  this 
Province  has  not  been  the  same  as  in  the  United  States, 
and  also  the  rich  character  of  the  ores  themselves  is  dif- 
ferent. The  richer  ores  are  found  by  exploration  under 
the  drift  and  also  through  the  rock,  and  in  this  regard  our 
iron  formations  have  not  been  properly  prospected. 

J)r.  Collins'  Address 

It  seems  to  me  tliat  the  question  of  an  adequate  iron 
ore  supply  for  the  upkeep  of  Ontario's  iron  and  steel  in- 
dustry should  be  considered  under  two  heads: — ores  that 
mav  be  considered  as  primary,  that  is,  ores  that  were 
formed  in  their  ))resent  state  at  the  time  they  were  laid 
dowi^  and  th<-  concentrated  and  enriched  ores  that  have 
formed  from  these  primary  ores  at  some  later  time.  It  is 
to  this  second  class  that  attention  should  particularly  be 
directed  by  the  prospector  if  a  supply  of  ore  is  to  be  ob- 
tained without  resorting  to  beneficiation.  I  am  per- 
fectly in  accord  with  what  Mr.  Knight  has  said  about  the 
desirability  of  further  prospecting  certain  of  our  primary 
iron  formations  for  secondary  enrichments. 

We  may  group  all  our  known  iron  ores  into  six  types. 
The  oldest,  the  Keewatin,  is  very  widespread.  We  find 
it  all  over  Northern  Ontario,  from  the  extreme  west  to 
the  east,  and  as  far  south  as  Georgian  Bay.  This  Kee- 
watin  iron   formation  might   again  be  divided  into  two 


types,  tlic  banded  silica  and  magnetite  type,  and  the  sec 
ond  one,  really  very  closely  related  to  it,  the  carbonat- 
type,  which  is  particularly  characteristic  of  the  Michipi- 
coten  District.  The  banded  silica  and  magnetite  type  is 
of  widespread  occurrence.  One  finds  a  fairly  good  in- 
ventory of  these  deposits  in  the  publication  known  as 
"Iron  Ores  of  Canada"  issued  by  the  Mines  Branch  of 
the  Federal  Department  of  Mines.  It  is  perhaps  suffi- 
cient here  to  say  that  a  good  many  of  these  deposits  are 
so  extensive  that  you  can  conservatively  estimate  their 
available  contents  in  tens  or  hundreds  of  millions  of  tons. 
The  only  trouble  is  that  they  seldom  run  over  thirty-five 
per  cent  in  iron  content  and  the  silica  content  is  too  large 
for  satisfactory  blast  furnace  treatment. 

Carbonate  Ranges  Insufficiently  Explored 

Carbonate  formations  are  more  promising  sources  for 
secondary  concentrations.     They  consist  on  one  side  of 
banded  silica  and  either  carbonate  or  some  form  of  iron 
oxide,  and  on  the  other  side  of  a  carbonate  which  is  reallv 
a  mixture  of  iron,  lime,  magnesia  and  manganese,  scat- 
tered through  which  is  a  small  percentage  of  pyrite  and 
pyrrhotite.     The  pyrite,  in  the  presence  of  oxygen  and 
moisture,  forms  sulphuric  acid.    The  acid  drives  off  the 
carbon  di-oxide  and  transforms  the  carbonate  into  in^r 
sulphate.    This  sulphate  when  carried  below  ground  wat 
level  reduces  to  oxide  and  becomes  thus  converted  int  ■ 
liematite.     The  Helen  iron  ore  is  a  sample  of  this  s. 
condary  type  of  concentration,  as  are  also  the  Josephi)f 
and  the  Frances.    Now  I  might  say  that  thjsc  carbon.Tt 
formation  ranges  extend  for  many  miles  in  the  .Michipic 
ten  district,  and  also  east  of  Lake  Nipigon.    Only  a  verv 
small  percentage,  perhaps  not  more  than  ten  per  cent,  of 
the  linear  extent  of  these     ranges  has  been  adequate! 
prospected  for  secondary     concentrations  of  the  Helen 
type,  which  is  an  excellent  ore,  running  about  .5.5  ]>*r  cent, 
iron.    The  primary  carbonate,  or  siderite,  was  itself  mined 
at  the  Magpie  mine  and  roasted  to  drive  off  the  carbon 
di  oxide  and  sulpluir.    Tlic  roasted  product  constituted  an 
excellent  ore  carrying  about  fifty  per  cent  iron,  no  mois- 
ture and  lime  magnesia  and  silica  in  proportions  that  rt 
quired  very  little  additional  fluxing  materials. 

There  is  a  third  type  of  iron  ore  deposit,  in  one  of  which 
Mr.  Leitch  is  interested.  Iron  formation  of  tliis  tvpe 
occurs  east  of  I>ake  Nipigon.  and  in  the  Lake  Savant  dis- 
trict in  the  northwest  corner  of  Thunder  Bay  district. 
This  type  of  deposit  consists  of  a  greywacke  or  hardened 
mud  interbedded  with  layers  of  iron  ore,  in  the  form  of 
hematite  and  magnetite.  Iron  formations  of  this  type  do 
not  ordinarily  contain  more  than  forty  per  cent,  of  iron, 
and  they  are  highly  siliceous  and  do  not  furnish  in  the 
natural  state  an  ore  suited  for  smelting.  In  their  present 
state  the  iron  oxides  are  not  in  suitable  mineralogical  form 
for  natural  concentration.  If  natural  concentration  has 
taken  place,  it  was  a  long  time  ago,  and  the  search  for 
concentrations  is  going  to  be  a  difficult  matter  that  will 
require  all  our  available  resources  for  examination. 

Iron  Ore  in  Animilie  Formation 

The  next  type  is  the  .\nimike  formation,  which  in  the 
United  States  has  produced  the  great  Mesabi  deposits. 
We  have  this   Mesabi  type  of  iron  formation,  although 
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thinly,  in  two  places.  One  of  these  has  just  been  men- 
tioned by  Mr.  Knight,  in  the  Port  Arthur  district.  An- 
other one  not  belonging  to  Ontario  is  in  the  Belcher 
Islands,  Hudson  Bay.  If,  however,  the  Belcher  Islands 
iron  deposits  are  ever  developed,  it  is  quite  possible  that 
Ontario  will  benefit.  These  Belcher  Islands  deposits 
were  examined  last  summer  by  a  Government  survey 
party,  and  they  have  been  examined  several  times  before, 
in  the  interests  of  Sir  William  Mackenzie  and  others.  The 
results  of  last  year's  examination,  which  was  confined  to 
the  eastern  part  of  the  Islands,  indicate  that  tliere  are 
I.)8  square  miles  underlain  by  the  iron  formation.  The 
formation  lias  a  linear  outcrop  of  110  miles,  and  the  ore 
itself  ranges  from  a  content  of  metallic  iron  of  52  per 
cent,  down  to  about  35  per  cent.  Some  of  the  analyses 
may  be  of  interest  to  the  meeting.  The  first  one  is  from 
a  bed  two  feet  thick  only,  largely  of  magnetite,  the  me- 
tallic content  of  which  is  from  52  to  iO  per  cent,  virtually 
no  lime,  magnesia  or  manganese,  sulphur  0.1  and  phos- 
phorous 0.09.  Unfortunately  silica  is  about  24'  per  cent. 
The  second  bed,  immediately  underlying,  and  1 1  feet 
thick,  contains  45  per  cent,  of  metallic  iron,  but  321/9  per 
cent,  of  silica.'  The  third  bed,  12  feet  thick,  carries  39 
per  cent,  of  metallic  iron,  and  281/2  per  centi  of  silica.  The 
fourth  band,  fifteen  feet  thick,  contains  351/2  per  cent,  of 
iron  and  iGh-)  of  silica.  These  ores  are  magnetite  and  the 
silica  is  interbanded  in  such  a  way  that  mechanical  separa- 
tion w^ould  be  rather  difficult.  These  are  believed  to  be 
largely  primary  ores.  The  original  ores  were  iron  silicate 
and  not  very  suitable  for  natural  concentration  and  there 
is  not  much  evidence  that  concentration  has  taken  place. 
These  ores  are,  however,  of  enormous  extent,  and  there  is 
a  possibility  of  there  being  concentrations,  although  how 
these  concentrations  are  to  be  located  is  no  easy  problem. 
The  formations  lie  flat. 

Minor  Occurrences 

A  fourth  type  of  iron  ore  deposit  is  that  which  occurs 
interbedded  in  the  Lorrain  quartzite  and  Gowganda  for- 
mations along  the  north  shore  of  Lake  Huron.  These  are 
comparatively  small  deposits  of  hematite  not  capable  of 
\i(lding  any  important  tonnages  of  ore. 

The  fifth  ty])e  is  likewise  of  little  commercial  im- 
portance, so  far  as  yet  known.  It  comprises  hematite  de- 
posits, both  s])ecular  and  massive  varieties,  which  was  ap- 
parently deposited  along  with  the  first  sand  and  gravel 
of  the  St.  Mary's  sandstone  which  occurs  near  Sault  Ste. 
Marie,  and  along  the  north  shore  and  islands  of  Lake 
Huron.  In  some  cases  the  iron  oxide  is  a  part  of  the  St. 
Mary's  sandstone  and  too  impure  to  be  an  ore.  In  a  few 
cases  it  appears  to  have  accumulated  in  a  purer  state  in 
crevices  in  the  underlying  floor  of  Huronian  formations. 
The  old  Stobie  mine  near  Gordon  Lake  is  an  example  of 
these  fissure  fillings  from  which  ore  was  formerly  mined. 

The  iron  ore  deposits  of  eastern  Ontario  include  various 
deposits  of  high  iron  content  but,  generally  speaking,  of 
■-tnall  dimensions.  These  deposits,  however,  are  too  com- 
plex, geologically,  to  be  described  with  any  degree  of  suc- 
cess in  the  short  time  at  my  present  disposal. 

A  LITTLE  TALK  ON  THRIFT 
Bv  R.  W.  STRAUS.  Pre.sident  American  Society  for 
Thrift 

We  are  learning  more  and  more  that  co-operation  is 
one  of  the  chief  elements  of  business  success.  It  is  the 
oil  that  keeps  the  great,  complicated  machinery  running 
smootlily.-  Too  many  men  have  made  the  mistake  of 
believing  that  they  could  rise  to  success  only  through 
pulling  down  those  ahead  of  tliem.  But  in  the  long  run. 
■^nch  a  ]ioliey  of  sd f j^lnu-s^  niid  discord  nevor  pays. 


The  elimination  of  this  factor  in  a  business  organiza- 
tion is  as  necessary  to  efficient  management  and  pro- 
gress as  the  elimination  of  Avaste.  In  fact  discord  is 
waste,  and  co-operation  is  a  fine  type  of  business  thrift. 

The  individual  employee  or  member  of  the  business 
organization  should  bear  in  mind  tliat  his  OAvn  success 
must  always  be  in  proportion  to  the  success  of  the  in- 
stitution to  Avhicli  his  services  are  given.  Thus  as  he  co- 
operates with  liis  co-workers  to  the  common  good  he  is 
benefitting  his  own  fortunes  and  is  in  turn,  receiving 
the  reciprocal  benefits  from  his  associates'  endeavors. 
We  help  ourselves  most  when  we  help  each  other. 

There  is  a  rightful  place  in  organized  business  for  fair 
rivalry  and  competition  among  those  who  compose  the 
personnel  of  any  institution.  There  must  always  be  the 
spark  of  initiative,  and  the  incentives  that  lead  to  per- 
sonal aggressiveness.  Nothing  is  more  deadly  to  bus- 
iness progress  than  a  treadmill  existence  on  the  part  of 
those  who  do  the  work,  whether  it  be  mental  or  physical. 

The  individual  who  wants  to  be  thrifty  of  time  and 
opportunity  and  get  on  in  his  work  most  rapidly  will 
find  that  his  progress  will  be  constantly  impeded  unless 
he  is  imbued  with  the  honest  spirit  of  co-operation. 
Working  Avith  otliers  in  mutual  accord  is  one  of  the 
chief  qualities  of  efficiency.  Time  and  energies  other- 
wise employed  represent  waste. 

It  is  a  part  of  individual  thrift  to  cultivate  accord 
and  to  practise  co-operation  with  those  with  whom  we 
are  associated  in  our  daily  duties.  It  is  business  thrift 
upon  the  part  of  executives  to  display  these  same  qual- 
ities with  their  associates  and  to  encourage  them  among 
their  subordinates. 


NEW  STEEL  FOUNDRY 

Announcement  has  been  made  of  the  inauguration  of  a 
new  steel  foundry  in  Sherbrooke,  Que.  "Manganese  and 
Steel  Foundry,  Limited,"  have  taken  over  the  premises 
on  Water  Street  formerly  occupied  by  the  Sherbrooke  Iron 
Works,  and  have  already  begun  to  execute  a  number  of 
orders  for  their  products. 

The  new  company  has  at  present  a  furnace  of  one  ton 
capacity,  capable  of  running  three  heats  in  a  day.  It  is 
expected  that  the  present  equipment  and  capacity  will  be 
largely  increased  in  the  near  future. 

The  president  and  general  manager  of  the  new  com- 
pany is  Mr.  P.  McCulIough,  formerly  of  the  Canadian 
Brakeshoe  Company.  Mr.  A.  S.  Bayles,  formerly  of  the 
Canadian  Ingersoll-Rand  Company,  is  secretary-treasurer. 

OXYGEN  PRODUCERS  CONSOLIDATE 
The  consolidation  recently  of  the  manufacturing  and 
distributing  resources  of  the  Dominion  Oxygen  Com- 
pany, Limited,  and  the  National  Electro  Products, 
Limited,  gives  to  Canada  one  of  the  largest  organiza- 
tions of  its  kind  on  the  continent.  The  business  is  hence- 
forth to  be  conducted  under  the  name  of  the  Dominion 
Oxygen  Company,  Limited,  noAV  operating  oxygen  plants 
it  Montreal  and  Toronto,  and  acetylene  plants  at  Mer- 
ritton,  "Winnipeg  and  Shawinigan  Falls.  In  addition 
the  company  conducts  oxygen  and  acetylene  distributing 
stations  at  Hamilton,  Windsor  and  Quebec. 

It  is  claimed  that  the  union  of  tlie  two  companies 
will  be  of  material  advantage  to  all  Canadian  oxygen 
users  through  stabilization  of  the  product,  assurance  of 
steady  supply  and  certain  improvements  in  service  facili- 
ties Avill  make  possible. 

It  is  understood  that  Mr.  W.  J  Cluff  and  associates, 
of  Toronto  and  Montreal,  who  founded  the  National 
Electro  Products,  Limited,  .several  years  ago,  will  retain 
their  relationslii])  Avith'  the  oxygen  industry  through 
fheir  interest  in  the  consolidated  companies. 
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The  Development  of  Hadfields,  Ltd.,  at  Sheffield,  England 


WITH  A  DESCRIPTION  OF  THEIR  NEW 
11",  14"  and  28"  ROLLING  MILL  PLANT 


The  fricHl  new  l)i-aiich  of  tlie  steel  industry  devoted 
to  tlie  maiiufficture  of  special  steels  has  grown  up 
mainly  since  the  dawn  of  tlie  20th  century,  but  with 
bcfriniiinfjs  jjoiiifj  bac^k  to  the  latter  part  of  the  19th. 

Tiie  development  of  modern  alloy  steels  may  be 
justlv  said  to  have  originated  with  the  discovery  of 
Manganese  Steel  by  Sir  Robert  Hadfield  in  1882.  This 
invention  opened  up  a  new  era  in  metallurgical  re- 
search, the  results  of  which  have  brought  high-class 
steels  into  general  use,  and  revolutionised  certain 
branches  of  engineering.  The  importance  of  the  Had- 
field inventions  in  helping  to  bring  this  about  has  been 
testified  by  the  leading  metallurgists  in  all  countries 
and  l)y  the  many  awards  and  honours  conferred  upon 
him. 

Tlic  applications  of  Manganese  Steel  to  track  work, 
dredger  work  and  other  engineering  problems  are  now 
well-known.  It  may  be  mentioned  that  a  grand  total 
of  at  least  1'/.  million  tons  of  this  material  has  been 
produced  aiid'tlie  savings  effected  to  the  user  repre- 
sent a  sum  which  cannot  be  far  short  of  £30,000,000 
sterling;  in  faet,  it  has  made  certain  engineering  prob- 
lems i)Ossil)le  which  otherwise  could  not  have  been  car- 
ried out  at  all. 

Another  of  the  Hadfield  inventions  is  Low  Hysteresis 
Steel.  The  total  saving  to  the  world  since  the  intro- 
duction of  this  material  has  probably  now  considerably 
exceeded  50,000,000  tons  of  coal,  that  is  in  fuel  alone, 
to  say  nothing  of  the  saving  in  the  construction  and 
service  of  Transformers  and  other  electrical  apparatus. 
It  was  in  Shefield  where  the  first  practical  application 
was  made  of  this  steel  by  Mr.  S.  E.  Fedden,  M.  Inst. 
C.E.,  General  Manager  of  the  Sheffield  City  Corpora- 
tion Electrical  Supply  Department,  in  the  years  1903, 
1905  and  1906. 

Dr.  T.  D.  Yensen,  of  the  Westinghouse  Electric  and 
Manufacturing  Company's  Research  Laboratory,  sta- 
ted in  1921  that  the  total  saving  already  effected  to 
the  world  by  the  Hadfield  Low  Hysteresis  material 
in  reducing  energy  loss,  saving  in  cojiper,  better  appa- 
ratus and  other  conditions,  amounts  to  not  less  than 
340  million  dollars  (al)out  80  million  pounds  sterling), 
a  total  saving  of  fully  enough  to  build  the  Panama 
Canal. 

Hadfiel(h  War  Developments 
The  quality  and  strength  of  other  special  steels  has 
also  been  developed  at  the  Hadfield  Works  to  a  re- 
markable degree,  as  exemplified  by  the  wonderful  per- 
formance of  their  armour-piercing  projectiles  which 
are  made  by  them  up  to  18"  calibre  and  are  capable 
of  perforating  the  thickest  and  most  tough  type  of 
hard-faced  armour  afloat.  The  output  capacity  during 
the  war  of  large  armour  piercing  projectiles,  of  12". 
13.5",  15",  and  18"  calibres  was  on  an  enormous  scale 
—  nearly  1,000  per  week. 

The  firm,  known  as  Hadfields  Ltd.,  was  originally 
founded  bv'the  late  Mr.  Robert  Hadfield,  and  has  been 
developed"  into  the  present-day  great  establishment 
which  is  one  of  the  most  widely  known  steel-makmg 
organisations  in  the  world  and  one  particularly  promi- 
nent in  the  special  steel  field.  This  has  been  accom- 
plished under  the  direction  of  the  Chairman,  Sir  Robert 
Hadfield  Bt.,  F.S.,  M.  Inst.  C.E.,  and  his  colleagues. 
Messrs.  A.  M.  Jack,  M.lnst.C.E.,  P.  B.  Brown,  M  Inst. 


C.E.,  Major  A.  B.  H.  Gierke,  late  R.A.,  aiifl  other  Di- 
rectors. 

During  the  war,  no  less  than  15,000  employees  were 
at  work.  Hadfields  undertook  some  of  the  most  diffi- 
cult and  complicated  j)roducts  of  the  war,  including 
their  famous  Armour-Piercing  Shell,  the  successful  pro- 
duction of  which  is  probably  one  of  the  most  difficult 
of  all  metallurgical  problems. 

The  total  area  of  the  present  works  is  214  acres,  of 
which  no  less  than  51  acres  are  occui)ied  by  buildings. 
In  the  various  Hadfields  Steel  Foundries  there  are  no 
less  than  12  acres  of  moulding  floor  space. 

Great  progress  has  been  made  at  the  East  Hecla 
Works,  Sheffield,  in  changing  over  to  peace  produc- 
tion, which  has  been  accomplished  without  the  waste 
of  a  single  building.  Messrs.  Hadfields  are  now  in  an 
excellent  position  for  dealing  with  post-war  work,  that 
is  general  commercial  work,  including  the  production 
of  steel  castings  and  forgings  of  all  kinds  on  a  very 
large  scale.  Their  steel  foundry  buildings  alone  occup.v 
a  total  area  of  no  less  than  20  acres.  The  Hadfield 
Works  are  equally  equipped  for  furnishing  special 
alloy  steels  for  automobile  and  aeroplane  work.  Had- 
fields claim  speciall,y  high  quality  for  their  steel  be- 
cause in  the  manufacture  of  their  ingots  they  employ 
the  Hadfield  Sound  Steel  System  which  ensures  per- 
fectly solid  rolled  blooms,  billets  or  rails,  free  from 
unsoundness,  piping  and  segregation;  while  at  the  same 
time  yielding  a  higher  percentage  of  finished  steel 
than  that  obtained  by  the  ordinary  methods.  This 
patented  system  therefore  enables  higher  quality  ma- 
terial to  be  obtained  with  cheaper  cost  of  production, 
a  combination  of  results  not  often  found. 

Hadfields  steel-making  facilities  comprise  a  plant 
of  the  most  modern  type  of  Open  Hearth  Steel  Fur- 
naces having  an  output  capacity  of  about  1,200  tons 
per  week,  together  with  an  electric  furnace  plant  which 
during  the  war  melted  not  far  short  of  a  thousand 
tons  of  steel  per  week.  With  their  further  special 
steel  plant  for  producing  steel  under  the  Hadfield  Sys- 
tem, their  grand  total  output  capacity  of  steel  reaches 
the  considerable  figure  of  200.000  tons  per  annum. 

It  is  only  fitting  that  this  organization,  after  devoting 
so  many  vears  to  the  production  first  of  sound  steel  cast- 
ing's aiul^ngots  and  secondly  of  Manganese,  Low  Hys- 
teresis and  ot,iier  special  steels  in  the  form  of  castings 
and  forgings  of  all  types,  should  add  the  rolling  and 
forging  of  special  alloy  steels  to  their  other  facilities. 

New  Boiling  Mills 
With  this  end  in  view  Messrs.  Hadfields  have  recent- 
ly laid  down  three  verv  complete  electrically  driven 
Rollino-  :^Iills.  including  a  Reversing  28"  Blooming  and 
Finishhio-  Mill,  and  11"  and  a  14"  Bar  Mill,  all  of  the 
most  modern  and  improved  types.  The  two  smaller 
I\Iills  are  used  for  rolling  billets  to  the  various  com- 
mercial sizes  of  round  and  square  bars.  They  have 
proved  verv  useful  also  for  the  production  of  special  al- 
loy higii  tensile  for  motor-cars  and  commercial  vehicles 
spring  steel  and  other  special  steels.  The  new  28"  Mill 
is  the  first  having  for  one  of  its  main  objects  the  pro- 
duction of  "Era""  (Trade  Mark^  Manganese  Steel  Rails 
of  various  sections. 
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The  total  area  covered  by  Vhe  new  Rolling  Mill  scheme 
is  175,000  square  feet  or  four  acres,  the  Rolling-  Mill 
Shop  itself  occupying  an  area  of  80,000  square  feet  or 
1.75  acres.  If  the  area  of  the  smaller  Mills  is  also  in- 
cluded tlie  total  space  covered  is  considerably  over  five 
acres.  The  building  is  equipped  with  travelling  cranes 
(if  20  tons  and  35  tons  capacity. 

The  Open  Hearth  ingots  are  conveyed  liot  to  the 
Rolling  Mill  Building.  Tlie  Furnaces  and  Soaking 
Pit  embody  all  the  latest  modern  improvements,  and  are 
(if  the  gas  fired,  reversing  regenerative  type.  The  gas 
for  the  contiinious  furnaces  and  soaking  pit  is  supplied 
by  five  gas  producers,  each  capable  of  gasifying  10  cwts. 
of  coal  per  liour.  A  gravity  roller  track  links  the  soak- 
ing ])it  with  the  continuous  furnaces.  The  main  control 
phitform  is  on  the  approach  side,  spanning  the  entire 
widtli  of  the  Mill. 

T,iu^  mill  is  capable  of  rolling  down  15"  square  steel 
ingots  5'  long  having  a  weight  of  25  cwts.  and  reducing 
at  one  heat  to  2i  o"  sc^uare  billets.  The  normal  output 
will  be  approximately  1,500  tons  per  week,  o.r  say  15 
tons  per  lliour,  with  a  maximum  output  of  20  tons  per 
hour  for  occasional  ohort  periods.  The  Mill  will  also 
roll  Hadfield  "Era"  Manganese  Steel  ingots  into  rails 
up  to  the  heaviest  section  in  demand,  having  a  maximum 
length  of  about  55'  rolled. 

The  28"  Mill  comprises  one  cogging  and  one  finishing 
stand.  The  cogging  rolls  are  28"  in  diameter  and  7' 
long  and  the  finishing  rolls  28"  in  diameter  and  6'  6" 
long.  The  total  weight  of  the  Mill  is  about  1,600  tons, 
that  is  including  the  electrical  equipment,  Aveighing  ap- 
jn-oximately  400  tons.  The  main  rolls  of  steel  were  ma- 
nufactured by  Messrs.  Hadfields  and  are  of  their  special 
((uality  forged  steel  with  machined  fluted  wobbler  ends. 
The  hydraulic  shears  are  of  the  up-cutting  type  com- 
plete with  .hydraulic  intensifier  arranged  for  a  max- 
imum power  of  1,000  tons  and  capable  of  shearing 
"Era"'  Manganese  Stell  blooms  when  hot  up  to  10" 
square.  The  hot  saw  is  of  the  horizontal  sliding 
type  arranged  with  a  blade  of  60"  diameter  and  driven 
by  a  75  h.p.  motor. 

The  Mill  motor  has  a  rating  of  3,200  h.p.  and  a  max- 
innun  rating  of  11.600  h.p.  It  is  capable  of  exerting  a 
constant  torcjue  of  125  tons  feet  from  standstill  to  60 
revolutions  per  minute  in  either  direction,  and  gives 
a  constant  jiorse-power  of  3,200  between  the  speeds  of 
60  and  120  revolutions  per  minute.  The  overload  capa- 
city corresponds  to  a  torque  of  453  tons-feet  between 
stanstill  and  60  revolu'^ions  pei-  minute;  and  11,600  h. 
|).  between  tlie  speeds  of  60  and.  120  revolutions  per 
iniiuite. 

The  ca.st  steel  flywheel,  wliicli  was  nuide  by  Messrs. 
Hadfields.  is  of  the  built-up  tyi)e,  11'  6"  in  diameter 
and  weigliing  30  tons.  The  flywheel  set,  which  consists 
of  1,800  h.p.  3-phase  motor  and  on  t/ie  same  shaft  two 
dynamos  of  6,000  h.p.  and  farther  along  the  shaft  a  30- 
ton  flywheel,  is  interposed  between  the  power  lines  of 
the  Sheffield  Corporation  and  the  main  Mill  Motor  in 
order  to  sup))ly  the  large  macliinery  demand  for  power. 
The  main  .Mill  Motor  is  capable  of  being  reversed  from 
full  .speed  in  one  direction  to  full  speed  in  the  otlier 
direction  in  ihi'ee  or  four  seconds. 

The  necessary  appliances  for  carrying  out  the  re- 
quisite treatment  of  the  Hadfield  "Era"  Manganese 
Steel  rails  are  arranged  at  the  side  of  the  ingoing  run- 
out by  whicih  the  rolled  material  is  conveyed  to  the  saw. 
A  notewoiihly  feature  is  an  electrical  telegraph  system 
established  between  the  control  platform  and  the  elect- 


rical equipment  house  by  which  orders  can  be  com- 
municated betAveen  the  Mill  Driver  on  the  platform 
and  the  attendant,  in  the  electrical  equipment  house. 

The  hydraulic  water  service  to  the  Mill  is  arranged 
for  a  woi-king  pressure  of  two  tons  per  inch  and  is  sup- 
plied by  a  set  of  three  throw  pumps  driven  by  a  175  h. 
p.  motor.  The  floor  surrounding  the  Mill  is  finished  off 
in  a  neat  manner,  the  live  roller  gear,  whicli  at  the 
Finishing  Mill  is  320  feet  long,  being  below  tlie  floor,  and 
the  latter  presenting  an  even  plated  surface  all  over  with 
the  exception  of  the  live  rollers  which  necessarily  pro- 
ject slightly  above  the  floor  level.  Provision  is  made  for 
turning  the  main  rolls  in  one  bay  of  the  Mill  where  there 
is  ample  space  for  the  storage  of  the  rolls. 

There  is  no  more  modern  plant  of  its  kind  either  at 
!>ome,  in  America,  or  elsewhere,  and  the  Directors  are 
:  0  be  congratulated  upon  the  success  attending  their 
efforts. 


PREHEATING  OF  CAST  IRON  AND  STEEL  FOR 
WELDING 

Lower  Temperature  Recommended  for  Iron 

In  order  to  compensate  for  the  lower  melting  point  of 
cast  iron  as  compared  with  steel,  the  Metal  and  Thermit 
Corporation,  New  York,  recommends  that  in  preheating 
cast  iron  sections  preparatory  to  Thermit  welding  them, 
these  sections  be  heated  only  a  little  more  than  necessary 
to  show  color,  such  as  a  dull  red  heat.  If  this  advice  is 
followed  a  quieter  pour  will  be  obtained  and  the  fusion 
will  be  just  as  perfect.  This  practice  has  now  been  tried 
successfully  in  numerous  cases,  the  most  important  case 
being  a  Thermit  weld  on  a  large  cast  iron  press  head 
which  required  1.100  lbs.  of  Thermit.  The  weld  was  ab- 
solutely perfect,  with  good  fusion  to  the  extreme  of  the 
edge  of  the  collar,  although  the  cast  iron  section  was 
heated  only  to  a  dull  red  heat. 

It  is  believed  that  this  point  is  very  important  to  bear 
in  mind  and  that  operator  will  find  that  it  will  overcome 
possible  difficulties  which  they  may  be  experiencing  in 
cast  iron  welding.  One  might  suppose  that  as  the  cast 
iron  of  the  parts  being  welded  is  not  quite  so  fully  ex- 
panded at  this  lower  temperature  there  might,  therefore, 
be  a  slightly  greater  tendency  for  hair-line  cracks  to  ap- 
pear in  the  Thermit  steel  collar  perpendicular  to  the  line 
of  break.  In  actual  practice,  however,  this  has  not  been 
found  to  be  the  case,  probably  because  of  the  fact  that  the 
cx]iansion  curve  is  much  greater  up  to  a  red  heat  than  it  is 
from  the  red  heat  to  the  white  heat  and  that  the  sections 
are.  therefore,  practically  fully  expanded  at  this  dull  red 
heat.  It  is  certainly  also  true  that  the  Thermit  steel  at 
first  heats  and  expands  the  sections  with  which  it  comes 
in  contact  and.  therefore,  the  slight  difference  in  pre- 
heating is  negligible. 


Hans  Renold  of  Canada  Limited,  11  St.  Sacrement  St., 
Montreal,  advise  that  their  parent  company  have  been 
successful  in  securing  the  contract  for  all  the  Chain 
Drives  in  connection  with  the  South  African  Government 
scheme  for  handling,  storage  and  shipment  of  South  Afri- 
can grain.  In  addition  to  the  terminal  elevators  at  Cape- 
town and  Durban,  this  order  includes  thirty-four  Country 
Station  Elevators  which  will  be  built  by  Messrs.  A.  W. 
Mcnkins  Company  of  New  York  City.  This  contract 
totals  272  Renold  Silent  and  Bush  Roller  Chain  Drives, 
which  is  said  to  be  one  of  the  largest,  if  not  the  largest, 
single  contracts  ever  given  for  Power  Transmission  Chain 
Drives  in  grain  elevators. 


162 


IRON    AND    STEEL    OF  CANADA 


September,  1922 


Jil'ilisli  lion  ;iM(l  Sled  liis(iliit(» 

AI  IIMN    \M,I/II\(.  AT  ^()|{k 
liV  HOI, AN  I)  H,  lUUGCiS 


Tlir  lour  dnys'  Aiitiiin  Meeting  of  tlie  Iron  .ind  Steel 
Institute  was  held  in  York  from  vSe|)tenil)er  otii.  to  8tli. 
In  addition  to  technical  and  social  visits  to  important 
Works  and  places  of  interest  in  tiie  district,  the  follow- 
ing ])a))ers  were  read  at  the  meeting.  Air  hardrvinff  nichrl- 
chromiiiw  .steelx,  by  I/.  Aitehison;  Nitror/rni.intion  of  iron 
and  steel  hi/  sodiiini  nitrate,  by  L.  R.  Benson;  ,7  Brinell 
machine  attachentent  for  use  xcith  small  specimens ;  by  F,. 
D.  Campbell;  .7  preliminari/  magnetic  studij  of  some  heat 
treated  carbon  steels,  by  E.  D.  Campbell  and  Johnson; 
Experiments  on  the  floxv  of  steels  at  a  loxv  red  heat  with  a 
note  on  the  scaling  of  heated  steels,  by  J.  H.  S.  Dickenson; 
An  investigation  on  the  factors  influencing  grain  and  bond 
in  mouUrnig  sands,  by  C.  W.  H.  Holmes;  The  manufacture 
and  treatment  of  high-speed  steel,  by  H.  K.  Ogilvie; 
Modern  blast  furnace  practice,  by  A.  K.  Reese;  and  The 
diminution  of  lag  at  Arl  through  deformation ,  by  J.  H. 
Whiteley.  A  i)aper  on  Reversing  cogging  mills,  their 
drives  and  aud-iliari/  equipment,  by  G.  A.  V.  Russell,  was 
withdrawn  at  the  last  moment  on  account  of  serious  inac- 
curacies occurring  in  the  ])re-])rint. 

Modern  Blast  Furnace  Practice 

The  importance  of  the  mechanical  and  physical  condi- 
tions of  the  materials  charged  into  a  blast  furnace  was 
dealt  with  by  Mr.  Reese.  A  uniformity  of  chemical 
reactions  as  near  as  it  can  be  obtained  is  essential,  and 
also  a  uniformity  of  the  physical  movement  of  the  materials 
throughout  the  whole  cross-section  in  every  zone  of  the 
furnace.  Uniformity  in  the  size  and  density  of  the 
materials  charged,  and  a  sufficient  blast  volume  to  produce 
the  condition  of  a  plenum  throughout  the  whole  furnace  in- 
terior arc  also  required. 

While  it  is  not  possible  to  get  i)erfectly  uniform  size  and 
density  with  fuel,  flux  and  ore,  something  approaching  it 
can  be  obtained  by  proper  prei)aration  of  the  materials. 
Uniformity  of  size  tends  to  uniformity  of  distribution,  but 
it  must  be  small  size  so  that  economy  of  operation  Tuay  be 
obtained.  Rapidity  of  action  is  largely  dependent  on  the 
rapidity  of  combustion  of  the  fuel,  and  it  is  preferable 
that  the  fuel  lumps  should  not  exceed  4  to  G  inches  in  size. 
The  physical  quality  and  chemical  purity  of  the  coke  are  of 
the  greatest  imjiortance,  which  should  be  strong  but  not 
of  great  density,  and  low  in  ash  and  suljihur.  It  should 
be  thoroughly  screened  to  free  it  from  smalls,  and  should 
be  of  medium  cellular  structure.  \  combination  of  strength 
and  porosity  is  what  is  required.  The  higher  the  carbon 
content  the  greater  its  efficiency,  and  the  careful  washing 
of  coal  tends  greatly  to  the  satisfactory  production  of  coke 
for  blast  furnace  ])urposes.  The  formation  and  melting 
of  blast  furnace  slag  is  estimated  to  require  25'/^  of  its 
weight  in  fuel,  so  that  for  every  cwt.  of  slag  produced  from 
coke  ash.  l/i  cwt.  of  fuel  is  lost  as  far  as  iron  ore  smelting 
is  concerned. 

Most  iron  ores  as  received  from  the  mines  range  from 
fines  to  large  lumps,  and  different  ores  vary  greatly  in 
physical  characteristics.  The  degree  of  reducibility  of  an 
iron  ore  depends  primarily  upon  its  density,  a  characteris- 
tic which  is  not  readily  altered,  except  with  dense  ores 
containing  high  percentages  of  protoxide  of  iron  (magne- 
tite), the  reducibility  of  which  may  be  increased  by  sub- 
jecting them  to  roasting  process  is  an  oxidising  atmosphere. 
But  the  rate  of  reduction  can  be  materially  increased  by 
increasing  the  surface  area  exposed  to  the  action  of  the 


reducing  agents,  by  breaking  the  lumps  into  small  pieces, 
as  far  as  this  can  be  done  without  the  production  of  an 
excessive  amount  of  fines.  As  a  rule  the  smallest  pieces 
proflueed    will    be   larger   than   fines,   and   therefore  not 

deleterious. 

Fines  may  be  irxTeased  to  a  suitable  size  for  the  blast 
furnace  by  briquetting.  rnodulising  and  sintering  processes, 
each  of  which  yields  a  satisfactory  product.  The  last 
mention  is  the  most  modern  and  is  beeoinming  very  popular. 
The  flux,  limestone  or  dolomite,  should  be  broken  as 
nearly  as  possible  to  uniform  size  not  exceeding  \  to  6 
inches.  Mr.  Reese  has  used  oyster  shells  alone  with  quite 
.satisfactory  results,  except  for  the  objectionable  smell. 
He  is  a  strong  advocate  of  "dry  blast"  for  modern  furnaces 

In  the  furnace  design,  a  shaft  batter  of  1  in  Li'.,  to  \  '>. 
a  low  bosh,  a  large  hearth  diameter,  and  a  steep  bosh 
angle,  are  the  principal  essentials.  The  upper  section  of 
the  furnace  or  throat  is  usually  cylindrical  in  shape  and 
extends  to  from  20  feet  to  2.5  feet  below  the  furnace  top 
or  12  feet  to  17  feet  below  the  stock  line,  the  highest  point 
to  which  the  furnace  may  be  filled.  Throat  diameters  are 
restricted  in  modern  furnaces  of  85  feet  to  9,5  feet  in  height 
to  from  1.5  to  17  feet,  the  controlling  factors  being  the 
other  dimensions  such  as  hearth  diameter,  bosh  diameter 
and  height. 

The  continued  lowering  of  the  top  of  the  bosh  followed 
the  continued  attempts  at  faster  rates  of  driving  for 
larger  outputs,  until  a  bosh  height  of  10  to  12  feet  above 
the  top  of  the  crucible  has  been  adopted  in  85  to  95  feet 
furnaces  as  compared  with  as  much  as  30  feet  in  the  old 
designs.  The  bosh  diameters  for  this  size  of  furnace  will 
be  from  20  to  2.3  feet  with  a  bosh  angle  of  about  80  deg.. 
while  in  earlier  designs  this  angle  was  anything  from  fiS  to 
74  deg.  Hearth  diameters  are  now  normallv  from  16  to 
18  feet,  and  in  one  ease  this  dimension  has  reached  20  feet 
9  inches. 

Electric  High-Speed  Steel 

Mr.  H.  K.  Ogilvie  described  the  manufacture  of  high- 
speed steel  in  the  basic  lined  electric  furnace  and  the 
subsequent  heat-treatment  of  the  steel.  The  charge  in  the 
electric  furnace  may  consist  entirely  of  high-speed  steel 
scrap  together  with  a  small  amount  of  turnings.  The  latter 
should  be  heavy  and  clean  and  should  be  placed  under  the 
electrodes  and  on  top  of  the  scrap  until  a  bath  is  formed. 
Where  a  large  amount  of  tungsten  steel  turnings  have  to 
be  used  up,  it  is  preferable  to  add  them  gradually  to  the 
charge  after  it  has  been  melted,  but  it  is  very  much  more 
economical  to  use  only  good  scrap,  heavy  clean  scrap  with 
high  tungsten  content,  and  to  reject  light  and  rusty  turn- 
ings. The  attempt  to  make  good  high-speed  steel  from 
turnings  alone  is  not  usually  commercially  possible  in 
Britain. 

When  good  scrap  is  charged  the  melting  .slag  is  com- 
paratively clean  and  need  not  be  removed,  and  the  sample 
for  analysis  can  be  drawn  as  soon  as  the  bath  has  been 
stirred  uj).  During  the  next  hour,  while  waiting  for  the 
desired  content  of  carbon,  tungsten,  chromium  and  vana- 
dium, a  heavy  lime  slag  should  be  carried  without  getting 
the  metal  too  hot.  A  small  amount  of  lump  ferro-silicon 
may  have  to  be  thrown  into  the  bath  to  deoxidise  the  steel 
completely,  and  the  slag  should  be  kept  as  white  as  possible, 
taking  care  that  it  is  heavy  enough  to  prevent  the  coal  or 
ground  electrode  which  is  sprinkled  on  it  from  passing 
tiirough  into  the  metal.  During  this  time  most  of  the 
sulphur  is  removed  from  the  steel. 
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By  the  time  the  metal  is  ready  to  pour  the  carbon,  tung- 
sten  and  chromium  should  only  be  slightly  reduced  but  most 
of  the  vanadium  will  ha%'c  been  removed.  The  necessary 
amount  of  cruslicd  tcrro-tungsten  and  fcrro-chromium  is 
added  as  soon  as  the  analysis  is  obtained,  and  the  tempera- 
ture of  the  steel  is  gradually  increased.  When  the  bath  is 
in  good  condition  enough,  ferro-manganese  is  thrown  in  to 
give  about  0.2  per  cent,  manganese,  and  five  minutes  later 
the  ferro-vanadium  may  be  added  in  a  bag  and  well  rab- 
bled  under  the  slag.  The  furnace  should  be  tapped  within 
the  next  ten  minutes  if  the  samples  are  quiet  and  the  tem- 
perature sufficiently  high,  and  no  additions  of  aluminum 
or  any  deoxidising  compounds  should  be  made  to  the 
ladle  or  moulds. 

The  ingots  for  each  melt  should  be  about  the  same  size, 
and  octagon  moulds  are  the  best.  Casting  should  be  done 
from  the  top  of  the  mould,  having  the  metal  in  the  ladle 
hot  enough  to  permit  the  slag  to  rise  to  the  surface,  and  as 
small  a  nozzle  should  be  used  as  will  pour  the  whole  heat 
at  such  a  rate  that  lapping  of  the  ingots  is  just  avoided, 
and  no  crust  permitted  to  form  on  the  surface  of  the  steel 
as  it  rises  in  the  mould.  The  ingots  should  not  be  allowed 
to  get  quite  cold,  but  should  be  transferred  to  the  reheating 
furnace  while  they  are  still  between  200  and  300  deg.  C, 
and  if  the  ladle  and  moulds  have  been  kept  clean,  a  quick 
examination  is  all  that  is  necessary  before  heating  for 
forging.  Very  careful  examination  of  the  billets,  after 
cooling  slowly!  should  be  carried  out,  and  the  surface  cracks 
or  other  flaws  removed  by  grinding. 

Large  thin  cutters  should  not  be  made  direct  from 
forged  bars  unless  the  bore  of  the  cutter  is  extremely  wide. 
It  is  better  to  use  a  medium  sized  ingot  and  to  forge  it  to 
4  inches  or  5  inches  round.  A  blank  cut  from  this  is  then 
thoroughly  forged  until  the  required  diameter  is  obtained. 

The  usual  hardening  practice  consists  of  quenching  the 
part  in  oil  from  a  temperature  of  12.50  to  1300  deg.  C. 
and  to  temper  it  either  in  an  oil  bath  at  220  deg.  C.  or  in 
a  salt  bath  at  600  deg.  C.  In  certain  cases  the  tool  may  be 
hardened  in  an  air-blast  or  may  be  allowed  to  cool  normally 
in  the  air,  depending  chiefly  on  the  size  and  design  and 
whether  slightly  additional  scaling  may  be  disregarded. 
A  14  per  cent,  tungsten  steel  with  about  0.65  per  cent,  of 
carbon  and  4. .5  per  cent,  of  chromium  with  or  without  a 
small  percentage  of  vanadium  gives  satisfactory  results  for 
normal  Avork,  but  for  very  heavy  duties  an  18  per  cent, 
tungsten  steel  having  0.6  per  cent,  carbon  and  4  per  cent, 
chromium  with  1  per  cent,  vanadium  hardened  in  air  or  oil 
at  1300  to  1310  deg.  C.  and  tempered  at  590  to  610  deg.  C. 
will  give  the  best  results. 

NicJcrl-Chrnmiiim  Stcrl 

Dr.  Leslie  Aitcliison  and  Mr.  R.  G.  Woodwine  described 
the  air  hardening  of  nickel-chromium  steels,  and  the  im- 
])ortance  of  the  alterations  of  volume  which  take  place 
during  the  heating  and  cooling  of  the  metal.  From  the 
experiments  that  have  been  carried  out  by  these  two  in- 
vestigators it  is  made  clear  that  with  nickel-chromium  steels 
the  expansion  that  should  be  jiroduced  at  the  critical  range 
during  the  cooling  from  tiie  iiardening  temperature  is  not 
completed  during  the  slow  cooling  employed,  and  that  re- 
heating to  quite  low  tcm])eratures  induces  a  further  ex- 
pansion. It  has  further  been  demonstrated  that  further  rc- 
licnting  to  low  temperatures  brings  about  a  contraction,  and 
that  prolonged  heating  at  low  temperatutres  induces  still 
further  contraction. 

Reheating  to  intermediate  temperatures  (from  .iOO  to  •)()() 
deg.  C.  induces  a  similar  initial  expansion  and  then  a  con- 
traction, and  reheating  to  600  deg.  C.  induces  a  contraction. 
The  smaller  initial  expansion  at  the  intermediate  temper- 
atures is  likely  to  be  the  resultant  of  the  expansion  and  con- 


traction proceeding  simultaneously.  The  total  contraction 
brought  about  at  temperatures  up  to  200  deg.  C.  by  repeated 
heating  and  cooling  is  less  than  that  similarly  produced  at 
higher  temperatures.  The  maximum  contraction  brought 
about  in  any  way,  at  all  the  different  temperatures,  is  the 
same  in  amount. 

Mouldincj  Sands 
Mr.  C.  W.  H.  Holmes.  B.  Met.,  read  an  intersting  paper 
oi)  the  factors  influencing  the  grain  and  bond  in  moulding 
sands.  Extensive  investigattions  were  earreid  out  in  this 
connection  by  Mr.  Holmes,  and  from  the  results  obtained 
it  was  made  clear  that  the  mechanical  and  physical  prop- 
erties of  sands  for  grey  iron  founding  are  of  equal  import- 
ance to  the  chemical  analysis.  The  bond  adsorption  value 
obtained  on  the  raw  sand  may  be  greatly  modified  by  mech- 
anical treatment,  and  the  most  successful  moulding  sands 
contain  both  static  and  mobile  bond.  An  appreciable  de- 
gradation of  the  grains  of  a  moulding  sand  occurs  during 
the  mechanical  preparation  as  usually  effected,  and  the 
bond  distribution  factor  is  a  characteristic  of  moulding 
sands  which  is  of  great  importance  in  view  of  the  excessive 
degradation  which  may  be  caused  by  prolonging  milling 
beyond  the  time  needed  to  effect  the  optimum  distribution. 
No  single  test  is  sufficient  from  which  to  judge  the 
practical  value  of  many  moulding  sands. 

Nitrogen  in  Iron  and  Steel 
Mr.  E.  L.  Benson  described  some  experimental  work  he 
had  carried  out  on  specimens  of  armeo  iron  and  steels  of 
varying  compositions  to  investigate  the  nitrogenisation 
caused  by  sodium  nitrate.  The  specimens  were  annealed 
in  a  salt-bath  at  a  temperature  of  500  deg.  C.  for  varying 
lengths  of  time,  ad  subsequent  microscopic  examination 
showed  that  most  of  the  specimens  so  treated  had  developed 
a  structure  within  the  ferrite  grains  similar  to  that  general- 
ly associated  with  the  presence  of  nitrogen.  The  structure 
occurred  as  plates  or  lines  along  the  cleavage  planes  of  the 
ferrite  grains,  or  occasionally  along  the  grain  boundaries. 
The  matter  was  further  investigated  and  it  was  clearly  de- 
monstrated that  the  specimens  had  become  nitrogenised 
through  being  annealed  at  a  temperature  of  500  deg.  C.  in 
a  salt  bath  containing  sodium  nitrate. 

Forging  Retards  Formation  of  Pearlite 

In  Mr.  .7.  H.  Whiteley's  paper  on  the  dimunition  of  lag 
at  Arl  through  deformation,  experiments  were  described 
in  which  it  was  shown  by  both  hammering  tests  and  bending 
tests  that  lag  at  Arl  can  unmistakably  be  diminished  by 
slight  deformation.  In  two  instances  the  pearlite  had  not 
even  begun  to  form  in  the  unhammered  piece,  while  in  the 
hammered  specimens  the  change  was  well  on  the  way  to 
completion.  The  bending  tests  showed  that  at  the  bend 
pearlite  was  always  present,  but  in  the  limbs,  where  the 
metal  was  not  disorted.  the  structure  consisted  almost  en- 
tirely of  ferrite  and  martensite. 


IRON  ORE  PER  CAPITA  IN  U.  S. 
The  Bureau  of  the  Census  has  issued  its  report  on 
"Iron  ore,"  as  part  of  the  Fourteenth  Census  of  the  United 
States  (1919).  From  this  publication  it  appears  that  the 
per  capita  output  of  iron  ore  in  the  year  1879  was  0.13 
ton  for  a  ])opnlntion  of  50  millions.  This  went  up  to  0.56 
ton  for  a  population  of  92  millions  in  the  1909.  and  to  0.58 
ton  for  a  population  of  106  millions  in  the  year  1919. 
Minnesota  and  Michigan  are  the  leading  producers  among 
the  different  states.  In  the  year  1901  Minnesota  attained 
pre-eminence  over  Michigan  and  has  held  it  by  large 
margins  ever  since.  Alabama  comes  third,  with  New  York 
fourth.  Pennsylvania  lost  the  le/idership  to  Michigan 
early  in  the  eighties. 
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American  Electrochemical  Society 
Meeting  in  Montreal 

(naylipflit  Saving  Timo  exclusively  in  this  rro^rrnin.) 
The  Ileadquartors  will  be  at  the  Windsor  Hotel,  Dom- 
inion Square. 

Local  members  of  the  Society  of  Chemica]  Lidustiy, 
Enfiineerinp:  Institute  of  Canada,  ('anadian  Institute 
of  M  in  inn-  and  Metallurfjy,  the  faculty  staff  of  Mc(}ill 
University  and  of  Montreal  University  (Eeole  Poly- 
technique),  are  cordially  invil^ed  to  attend  the  meetings 
and  entertainments  without  formal  introduction.  -They 
will  kindly  reprister  at  the  Society's  desk. 

(ruests,  after  beinj?  introduced,  may  register  and  atteiul 
the  sessions  and  the  lecture  Thursday  evening.  Otlier 
courtesies  Avill  be  ("xtended  them  by  the  Local  (Jonnnittec! 
and  officers  of  the  Society.  Applicants  for  admission 
to  the  Society  who  have  paid  the  entrance  fee  may 
register  at  the  meeting  as  members  and  wear  the  tikmh- 
ber's  badge. 

Meeting  Places 

The  teclinical  sessions  Thursday  morning  and  af'er- 
noon  aiul  Fi'iday  morning  and  afternoon  will  he  held 
in  the  Auditoi-ium  of  the  Windsor  Hotel. 

The  illustrated  lecture  by  Professor  A.  S.  Eve  on 
"The  New  Philosopliy  of  Physics"  will  be  given  on 
Thursday  evening,  at  8  o'clock,  in  Macdonald  Physics 
Building,  McGill  University,  within  ten  minutes'  walk 
from  Windsor  Hotel. 

The  Smoker  in  charge  of  Section  "Q"  (Chairman, 
Fred.  Brown)  Avill  be  held  in  the  Windsor  Hotel  on 
Friday  evening. 

Social  Features 

On  Friday  evening  an  old-fashioned  Smokei-  will  be 
given  by  the  local  committee  at  the  Windsor  Hotel. 

Industrial  Plant. in   or  Nea,r  Montreal 
St.  Lawrence  Sugar  Refin(>ry  Company. 
Canada  Cement  Company. 
Imperial  Oil  Company. 
Dominion  Engineering  Works. 
C.  P.  R.  Angus  Shops. 

Members  and  guests  intending  to  visit  one  or  more  of 
the  above  plants  will  kindly  advise  the  local  committee 
or  registrar  upon  arrival  at  Montreal. 

Trip  to  Shawivir/an  Falls 

There  Avill  be  a  special  private  train  to  Shawinigan 
Falls,  leaving  Windsor  Station  Friday  at  11 :30  at  niuht, 
arriving  at  Shawinigan  Falls  at  7:30  A.M.  The  mem- 
bers will  have  a  rare  opportunity  to  inspect  the  follow- 
ing industrial  plants: 

Belgian  Industrial  Company. 

Canada  Carbide  Company. 

Canadian  Carborundum  Company. 

Laurentide  Power  Company. 

Laurentide  Pulp  &  Paper  Company. 

Shawinigan  AVater  &  Power  Company. 

Members  intending  to  'ake  this  trip*  who  have  not 
already  notified  the  Secretary  by  mail  are  kindly  re- 
quested to  notify  the  registrar  immediately  upon  ar- 
rival at  Montreal.  Information  concerning  the  indus- 
trial visits  will  be  obtainable  at  the  registrar's  desk. 

Entertainment   For  Ladies 
Thursday   afternoon — sight-seeing  trip.     Details  at 
the  Registrar's  desk. 


Thursday  evening,  the  ladies  will  attend  the  lecture 
l»y  Professor  Eve  at  McGill  University. 

n  !?',^!f-^t  ^ft^i'noon  the  ladies  are  invited  to  tea  at  the 
Golt  (  lubs. 

For  Friday  evening  a  theatre  par'y  has  been  arranged. 
Wednesday,  Heplemher  21,  1922 
'i  :0f)  P.M.  Registration  begins  at  Windsor  Hotel. 
Thursday,  Heptemh  er  21 ,  1 922 
10  :f)0  A.M.  Session  for  reading  and  di.scu.<4sion  of  papers 
.Norman  B.  Pillings:  Effect  of  Heat  Treatment  on 
the  Hardness  and  Microstructure  of  Elertrofiif 
ically  Deposited  Iron. 

^f'!^^  ^""^  Preparation  and 

the  Mechanical  Properties  of  Var.num  Fn<!ed  Al- 
toys  of  Electrolytic  Iron  with  Carbon  and  Man- 
yanese. 

w 'u^       4,^''^'"^  ■■         de.zincificatirjn  of  Brass. 
Waker  G.  Traub :    Electroplated  Zinc  and  the  Dif- 

fusion  of  Electro-deposits  into  Zinc 
John  T.  Ellsworth:    The  Effect  of  Single  hnpn- 

'soTutions        -^^P''^'^*^"  ^-^  ^'"^  /'•^'«'  Sulphate 
M.  R.  Thompson  and  C.  T.  Thomas:    The  Effect  of 

ImpuriMes  in  Nickel  Salts  Used  for  EleJtro-de. 

position. 

Ernest  A  VuiUeumier:  The  Application  of  Ih, 
1^:45  ^m'1Z~'''''  '''''' 

2.00  P.M.  Session  devoted  to  papers  and  di.scussion  on 

man  f  ''?  Bradley  Stoughton,  Chair- 

man, Electrothermie  Division 

^'^of'Z'  l^fT'^^f\r'^^'   ^'''^^'•lyi^^O  Principles 
of  the  Industrial  Heattng  Problem 

E.  h.  Colhns^:  Electric  Heat;  Its  Generation,  Pro- 
pagationand  Application  to  Industrial  Processes 
^^r^f^^gt^'^''       ^'^^^  Temperature 
^^'^iJm^''"""'  of  Industrial  Electric 

M.  A  Hunter  and  A.  Jones:  Some  Electrical  Prop- 
C  ^'fi'^  Temperatures. 

J.  C.  Woodson :  Heal  Insulating  Materials  for  Eire- 
trie  Heating  Apparatus. 

Friday,  September  22,  1922 
9:30  A.M.  Session  on  "Industrial  Heatinr/"-  Part  II 
Frank  AV.  Brooke:  Methods  of  Economicall,/  Hand- 

iing  Materials  in  Electric  Furnaces. 
Wh-t  S.  Scott:    The  Development  of  Industrial 
Electnc  Heating  for  Low  Temperature  Enamel- 
ing. 

E.  T.  Snaalley:  Treatment  of  Ceramics. 
C.  B.  Gibson:    Electric  Annealing  of  Malleable 
Iron. 

P.  S.  Gregory:  Electric  Steam  Generators  and 
their  Application. 

J.  Murray  AVeed :  A  Xeir  Type  of  Induction  Fur- 
nace. 

A.  Glynne  Lobley :  A  Simple  Electric  Crucible  Fur- 
nace  for  Melting  Aluminium. 
2  :00  P.M.  Reading  and  discussion  of  papers. 

A.  E  R.  Westnian:  The  Relation  between  Current 
T  oltage  and  the  Lcncjth  of  Carbon  Arcs. 

Geo  A.  Richter:  Manufacture  of  Carbon  Bisul- 
phide. 
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O.  ( '.  Ralton  :  Elect romiosis  and  Electrophoresis. 
Two  Definitions. 

Alexander  Lowy  and  Catherine  M.  Moore :  Elec- 
trolytic Oxidation  of  Isocugenol. 

Alexander  Lowy  and  Henry  S.  Frank :  Electrolytic 
and  Chemical  Chlorination  of  Benzene. 

(  '.  W.  Vinal  and  L.  M.  Ritchie :  A  New  Method  for 
Determining  the  Rote  of  Sulphation  of  storage 
Battery  Plates. 

F.  C.  Mathers  and  Jacob  W.  H.  Aldred :  Prepara>, 
tino  of  Perchlorates  by  Heating  Chlorates. 

H.  C.  P.  Webei':  Changes  in  the  Electrical  Con- 
ductivity of  Varnishes  Diuing  Driving. 

V.  J.  Rodman:  Arc  Action  on  Some  Liquid  fn- 
s-ulaling  Compounds. 


S.  F.  Howai-d  and  T.  A.  Martin:  The  Difference 
Between  the  Ihdf  Sum  and  the  Square  Root  of 
the  Product  when.  Weighing  by  the  Method,  of 
Gauss. 

8:00  P.M.  Smoker  at  Windsor  Hotel. 
11  :S0  P.M.  Special  Excursion  to  Shawini^an  Falls. 
Train  leaves  Windsor  Station  at  11  -.'M  P.M.  The 
return  train  from  Shawinigan  Falls  will  arrive  in 
Montreal  on  Saturday  evening  in  ample  time  to 
permit  member.s  wishing  to  make  connections  for 
all  through  night  trains  to  Toronto,  Buffalo,  Nia- 
gara Falls,  Chicago,  New  York,  Bo.ston,  Philadel- 
phia, Washington,  et  al. 


RESEARCH  WORK  AND  THE 
CHEMICAL  ANALYSIS  OF  CAST  IRON 

By  H.  J.  YOUNC,  F.  1.  C. 

"All  possible  care  must  therefore  be  exercised  in  ihr 
initial  stage,  and  the  laboratory  results  examined  and 
checked  iti  the  smallest  detail." 

"So  ?nuch  depends  upon  the  process  of  anali/sis  resting 
on  an  unassailable  basis." 

"In  experimental  investigation  great  attention  must  be 
given  to  detail.    Where  this  is  not  fully  realised,   conclu-  ' 
sions  may  be  drawn  from  premises  which  are  either  in- 
complete or  incorrect." 

The  above  passages  from  Dreaper's  "Notes  on  Chem- 
ical Research"'  have  some  considerable  bearing  upon 
the  present  position  in  the  metallurgy  of  cast-ii'on  and 
of  ironfoundry  practice. 

Cast-iron,  one  of  the  most  impure  or,  at  any  rate,  one 
of  the  most  intricately  impure  materials  of  commerce,  is 
full  of  mysteries  and  contradictions.  A  study  of  the 
literature  of  east-iron  and  its  properties  iind  manufac- 
ture will  reveal  this  fact  to  an  amazing  degree.  What 
is  apparently  proved  by  one  worker  is  apparently'  dis- 
proved by  another.  Take  the  effect  of  sulphur,  for  in- 
stance, and  it  will  be  found  that  whilst  one  man  says  it 
is  harmful  another  says  it  is  beneficial,  that  whilst  one 
pig-iron  is  commended  for  its  low  sulphur-content,  ex- 
actly the  opposite  is  the  case  of  certain  white  irons 
which  are  equally  commended. 

The  inquiring  foundryman  is  unfamiliar  with  the  dif- 
ficulties of  chemical  anah'sis,  as,  indeed,  are  many  ana- 
lysts, and  lie  does  not  appear  to  realise  that  an  analysis 
has  in  itself  no  particular  standard  of  accuracy.  It  all 
depends;  and  therefore  thousands  of  analyses,  though 
perhaps  quite  sufficientl_y  good  for  their  original  pur- 
pose, are  entirely  valueless,  and  even  misleading,  as 
proofs  of  any  theory  or,  possibly,  of  m\y  fact. 

Fonndrymen  are,  for  instance,  faced  with  tlie  jn-ob.- 
lem  as  to  why  two  pig-irons  of  apparently^  similar  com- 
])()sition  give  castings  of  widely  different  pi'operties. 
The  most  unscientific  person  wouhi  probably  ask 
wlicthei-  one  can  be  certain »j:hat  the  compositions  are 
similar,  and  in  so  asking  would  he  indicate  the  vital 
point  of  tile  jjroblem,  and  one  tliat  foundry  workers 
liave  either  over-looker  or  under-valued. 

To  determiiu'  beyond  doubt  wiietlier  two  ])ig-irons  or 
(.•ast-ii-oiis  do  or  do  not  possess  precisely  similar  compo- 
sitions requires  greater  accuracy,  experience  and  know- 
ledge than  the  ordinary  analyst  is  to  be  expected  to 
luive.  In  the  first  place,  the  analyst  will  have  to  prove 
the  aeeui-acy  of  his  method  and  of  his  way  of  working 
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that  method,  and,  in  the  second  place,  lie  Avill  necu  to 
compare  the  results  obtained  by  iiis  method  with  those 
obtained  by  other  methods;  thirdly,  he  will  need  to  in- 
vestigate whether  his  method  is  applicable,  with  equal 
accuracy,  to  any  iron  of  any  composition;  and,  lastly, 
lie  wdll  need  to  prove  that  the  final  result  I'eally  rep- 
resents the  element  he  is  estimating,  or  whether  it  in- 
cludes other  elements  or  compounds. 

Of  course,  in  everyday  laboratory  practice,  tliis  is  not 
done,  and  in  some  laboratories  it  never  has  been  done. 
One  simply  uses  methods  out  of  a  book  handled  during 
earlier  training.  In  many  laboratories  the  methods, 
though  good  in  themselves,  are  worked  wrongly  or  in  a 
slovenly  fashion,  or  are  applied  to  unsuitable  purposes. 
It  takes  many  years  to  train  a  man  to  be  an  accurate  an- 
alyst, and  there  is  no  certainty  that  he  will  be  one  even 
after  those  years  of  training.  It  depends  upon  the  train- 
ing and  upon  the  man.  Some  chemists  say  that  analysts 
are  born  rather  than  made.  Certainl^y  it  is  the  w-riter's 
experience  that  not  one  out  of  a  hundred  ordinaiy  boys 
has  the  qualities  essential  to  the  making  of  an  accurate 
analyst  no  matter  how  much  training  he  may  have  — 
nothing  like  one  in  a  hundred. 

The  object  of  this  article  is  not  to  prove  that  there 
are  analysts  of  differing  calibre  —  that  is  already  well 
recognised  by  chemists  themselves  —  but  to  show  that 
the  value  of  any  research  upon  cast-iron  depends  almost 
entirely  upon  the  correct  analysis  of  the  specimens 
under  investigation.  Some  years  back  one  of  our  lead- 
ing engineers  caused  to  be  prepared  a  standard  sample 
of  east-iron,  which  he  sent  round  to  a  number  of  labora- 
toi'ies  of  all  kinds  all  over  the  country.  The  I'esults  were 
deploi'ably  poor,  and,  in  many  eases,  ludicrous. 

Naturally,  one  can  hear  the  foundryman  say  to  him- 
self, "Well,  Avhat  does  it  matter  if  it  does  differ  a  little 
either  w^ay?  It  is  merely  splitting  hairs  to  talk  in  tliis 
manner  about  an  analysis.'"  Thereby  does  tiie  unscien- 
tificall.y  trained  man  make  an  enormous  mistake;  tlie 
success  or  failure  of  most  things  depends  more  upon 
small  matters  than  upon  large  ones,  and  that  is  as  nnich 
true  as  regards  foundiywork  as  regards  anytiiing. 

A  little,  a  very  little,  strychnine  will  turn  a  glass  of 
water  into  a  good  tonic ;  a  little  inore,  a  very  little  more, 
will  turn  the  mixture  into  a  dealy  poison.  In  metals  ami 
alloys  we  know  of  quite  a  nnmber  of  tilings  with  strych- 
nine-like effects.  Ask  the  metal-rolling  trades  what 
they  think  about  minute  impurities  and  small  amounts 
of  other  additions  (not  impurities) — they  will  tell  you 
that  they  are  the  principal  things  to  think  aliout  in  tiieir 
trades. 

In  cast-iron  it  is  not  yet  known  what  is  and  what  is 
not  important.  It  must  be  something  exceedingly  small 
that  makes  two  irons  have  very  different  properties, 
even  though  their  compositions  ai-e  apparently  similar. 
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Tnie,  it  may  be  sometliilijr  to  do  witli  inliereiit  proper- 
ties, but,  on  the  other  hand,  it  may  l)e  due  to  composi- 
tion and,  l)efore  acecptinfj;  the  former  theory,  it  will  be 
necessary  to  prove  the  lattei'. 

The  common  analysis  of  cast-ii'on  includes  cai'bons, 
silicon,  phosphorus,  sulphur  and  manj?anese,  and  it  is 
an  exceedin^rly  difficult  analysis  to  make  correctly, 
particularly  in  certain  irons.  The  common  analysis  of 
cast-iron  does  not  include  titanium,  copper,  nickel,  ar- 
senic, chromium,  tungsten,  etc.,  to  say  nothing  of  the 
various  gases  and  compounds  of  those  gases;  and,  moie- 
over,  it  is  unfortunately  true  to  say  that  the  estimation 
of  some  of  these  things  is,  at  the  present  time,  very  in- 
decisive, and,  in  some  cases,  altogether  impossible. 

It  is  a  brave  man,  and  a  rash  man,  who  says  that  the 
properties  of  east-iron  do  not  depend  upon  composition, 
and  he  has  got  a  great  deal  of  work  before  him  if  he 
desires  to  prove  his  statement. 

Considering  one  or  two  concrete  and  simple  cases. 
Suppose  two  cast-irons  are  analysed  for  the  ordinary- 
elements,  and  one  of  them  is  found  to  contain  0.10  per 
cent,  more  silicon  than  the  other,  but  is  the  same  as  the 
other  in  all  else.  Will  anyone  say  that  the  0.10  per  cent, 
silicon  does  not  matter  and  that  the  irons  are  precisely 
alike?  Or  suppose,  instead  of  0.10  per  cent,  silicon,  the 
difference  was  0.05  per  cent,  manganese,  or  0.05  per 
cent,  phosphorus,  of  0.05  per  cent,  carbon,  or  0.01  per 
cent,  sulphur.    Who  can  say  what  does  and  what  does 
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not  matter?  The  writer  knows  of  several  foundrymen 
who  say  these  things  do  nf)t  matter,  but  they  are  speak- 
ing without  metallurgical  training  and  are  unaware  of 
the  possibilities. 

Suppose  it  takes  0.13  parts  of  A  to  combine  with  0.- 
017  parts  of  B  to  form  a  compound  AB;  then  it  follow.s 
that,  if  there  are  0.18  parts  of  A,  there  will  be  an  excess 
of  0.05  parts;  or,  if  there  are  0.022  parts  of  B,  there  will 
be  an  excess  of  0.005  parts  of  B.  Then  suppose  that  A 
or  B  happens  to  be  like  stryclinine,  does  it  not  follow- 
that  tlie  slightest  excess  over  that  required  to  form  the 
compound  AB  will  be  beneficial  or  fatal  to  the  result, 
and  this  even  though  the  compound  AB  may,  in  itself, 
be  comparatively  inactive? 

Let  us  therefore  start  at  the  beginning,  and  discover 
for  a  certainty  the  actual  values  of  the  various  elements 
in  cast-iron.  A  large  job,  no  doubt,  but  if  a  number  of 
enthusiasts  w-ork  towards  those  ends,  it  will  be  not 
overhelmitig  to  anyone,  however  limited  may  be  his 
facilities. 

It  will  be  understood  that  the  above  remarks  are 
written  for  foundrymen  rather  than  for  trained  chem- 
ists. The  latter  take  an  analysis  with  as  much  salt  as 
is  suitable  for  the  brand,  while  the  former  are  unable  to 
judge  the  required  amount,  and  are  liable  even  to  be- 
lieve that  an  analysis  —  any  old  analysis  —  is  necessa- 
rily a  perfectl}-  accurate  measurement. 


THE  ANALYSIS  OF  SLAG 

By  "CELSIAN." 

The  following  simple  method  of  analt/sis  for  slags  prod- 
uced in  making  iron  and  steel,  reproduced  from,  the  Found- 
rif  Trade  Journal,  may  help  in  solving  the  problem  of  this 
long-neglected  item  in  ferrous  metalhirgi/.  —  Ed.,  I.  &  .S'. 
of  Canada.  .  . 

Few  methods  have  been  given  in  text-books  for  the 
rapid  estimation  of  iron  wlieii  conducting  the  analysis 
of  slags. 

In  the  analysis  of  slags  from  non-ferrous  metals,  care 
is  usually  taken  that  the  constituents  are  so  separated 
that  more  than  one  can  be  estimated  at  a  time,  thus 
economising  the  time  expended.  This  has  seldom  been 
attempted  when  cupola  or  other  iron  slags  ai-e  dealt 
with.  One  of  the  obstacles  to  rapidity  usually  en- 
countered is  the  difficulty  in  bi-inging  the  slags  into 
solution,  as  many  of  them  r  equire  a  preliminary  fusion 
with  potassium  and  sodium  carbonates  and  other  fluxes. 

Rapid  methods  of  dissolving  slags  in  special  acid 
mixtures  have  been  worked  out  by  several  chemists,  but 
usually  little  has  been  heard  of  the  results  obtained. 
The  following  method  gives  details  of  a  rapid  means  of 
sepai'ating  the  constituents  of  the  slag  after  the  latter 
have  been  dissolved. 

Method 

This  method  may  lie  applied  when  dealing  wiMi 
cupola,  blast-f uriuice  or  steel  (acid  and  basic)  slags. 
The  powdered  sample  of  slag  is  weighed  out  and  mixed 
with  a  fusion  mixture  composed  of  equal  parts  of 
sodium  aiul  potassium  carbonates  and  about  10  per  cent, 
potassium  nitrate.  This  material  is  fused  in  a  platinum 
ci-ucible  in  nuiffle  furnace,  and  the  fusion  when  cold  is 
exti-acted  with  water  and  a  little  hydrochlorie  acid.  As 
the  solution  is  to  be  evapoi-ated  to  dryness,  the  least 
possil)le  quantity  of  water  and  acid  should  be  used. 
Where  the  slag  is  soluble  in  acids,  it  is  boiled  down  to 
a  low  bulk  with  hydrochloric  acid  and  a  few  drops  of 


nitric  acid.  Further  details  of  the  methods  used  for  dis- 
solving the  slag  may  be  had  from  most  text-books  on 
analysis. 

To  the  solution  containing  the  dissolved  slag  and  free 
silica,  add  sulphuric  acid,  evaporate  the  liquor  to  dry- 
ness and  bake  the  residue  on  a  hot  plate.  After  cooling, 
add  a  few  drops  of  surphuric  acid  and  take  up  in  boiling 
water,  filter,  and  wash  the  mixed  precipitate  of  calcium 
sul[)hate  and  silica  till  free  from  acid.  The  addition  of 
alcohol  to  precipitate  completely  any  remainuig  traces 
of  calcium  sulphate  is  scarcely  necessary  when  dealing 
with  a  concentrated  .solution.  The  precipitate  is  then 
digested  in  a  hot.  strong  solution  of  ammonium  sul- 
phate. 

Calcium  sulphate  is  soluble  in  the  latter  reagent,  but 
the  silica  is  left  unaffected.  The  solution  is  filtered  and 
w-ashed,  and  the  precipitate  ignited  and  weighed  as 
silica.  The  best  results  are  secured  by  filtering  the  solu- 
tion hot,  and  washing  first  with  hot  ammonium  sulphate 
solution  and  then  hot  water. 

A  method  has  been  suggested  whereby  the  mixed  pre- 
cipitate of  silica  and  calcium  sulphate  is  first  w-eighed 
on  a  tarred  i^aper,  after  which  the  latter  is  washed  out 
w-ith  ammonium  sulphate  and  the  silica  ignited  and 
w-eighed.  By  this  means  the  percentage  of  lime  can  be 
obtained  by  difference,  but  in  some  instances  the  dried 
calcium  sulphate  is  not  rapidly  soluble  in  ammonium 
sulphate,  so  that  a  great  deal  of  time  is  often  wasted. 

Lime 

The  calcium  suli)liate  is  quickly  re-precipitated  by 
boiling  the  solution  with  a  little  sulphuric  acid  and  adil- 
ing  about  10  c.c  of  alcohol  before  filtering.  When  little 
lime  is  present  the  solution  requires  to  be  settled  before 
filtering:  double-ribbed  filters  should  be  used.  The 
precipitate  is  waslied  with  water  containing  a  little  al- 
cohol and  the  mass  carefully  dried  and  detached  from 
the  i)aper.  After  burning  off  the  papei-.  the  precipitate 
is  added  to  the  crucible  and  carefully  ignited  and 
weighed  as  calcium  sulphate,  from  which  the  calcium 
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can  be  calculated.  Cave  must  be  taken  that  no  reduc- 
tion takes  place  at  too  high  a  temperature  m  presence 
of  any  unburnt  carbon  of  the  paper  as  the  ^^^^^l 
phate  may  be  partly  converted  to  sulphide  Ihe  tiltiate 
(•ontahis  iron,  aluminum,  magnesium,  and  small  quan- 
tities of  phosphorus  and  manganese.  The  last  two  and 
the  sulphur  are  much  more  rapidly  estimated  m  a  sep- 
arate sample  of  the  slag. 

Alumina 

To  the  filtrate  from  the  lime-silica  precipitate,  add 
ammonium  chloride  and  liydroehloric  acid,  and  then 
neutralise  the  excess  acid  with  sodium  carbonate  solu- 
tion Add  a  strong  solution  of  sodium  thio-sulphate  m 
such  quantity  that  it  reduces  all  ferric  salts  to  the  fer- 
rous state  (the  solution  being  rendered  colourless).  A 
further  addition  of  thiosulphate  is  made,  and  the  solu- 
tion boiled  till  free  from  sulphur  dioxide  fumes.  The 
liyposulphite  is  decomposed  and  alumhium  precipitated 
as  hydi-oxide.  Filter  the  solution,  wash  Avith  hot  w^ater, 
dry,"  ignite,  and  weigh  as  alumina. 

Iron 

To  estimate  the  iron  by  the  sulphide  method  is  the 
most  rapid,  but  as  the  remaining  filtrate  requires  to  be 
boiled  for  some  time  to  free  it  from  sulphide  fumes,  and 
a  very  large,  bulky  precipitate  of  sulphur  requires  to  be 
filtered  off,  the  estimation  of  magnesia  is  slower,  and 
more  time  is  required  in  the  long  run.  The  method  of 
measuring  the  solution,  dividing  into  equal  halves,  ti- 
trating tlie  iron  in  one  portion  by  dichromate  or  per- 
manganate, and  precipitating  magnesium  in  the  other 
is  rapid,  but  cannot  ahvays  be  relied  on  to  give  accurate 
results. 

Another  metliod  often  adopted  consists  of  oxidising 
the  iron  with  nitric  acid,  and  precipitating  it  wnth  am- 
monia and  ammonium  chloride,  after  w^hich  the  magne- 
.sium  is  precipitated  by  the  usual  phosphate  method.  As 
ihe  iron  has  been  reduced  to  the  ferrous  condition,  use 
should  be  made  of  it  in  this  state  instead  of  reducing  it, 
as  a  great  deal  of  time  is  lost  here  unnecessarily. 

Tiie  following  method,  although  not  giving  very  ac- 
curate results  with  the  magnesium  estimation,  can  be 
relied  on  to  give  a  rapid  approximate  assay  -which  is 
sufficiently  accurate  for  all  ordinary  works  require- 
ments. The  solution,  after  boiling  with  hydrochloric 
acid  to  decompose  the  excess  hyposulphite,  is  titrated 
directly  with  standard  potassium  dichromate  solution 
and  the  percentage  iron  oxide  computed. 

To  the  titrated  solution,  wliieli  is  still  hot,  add  a  few 
ctibie  centimetres  of  sti'ong  suphurous  acid  solution.  A 
green  coloration  will  be  formed  if  the  dichromate  has 
l)een  reduced,  it  should  be  boiled  for  a  few  minutes  to 
effect  comjilete  reduction.  An  excess  of  ammonium 
carbonat'C  is  then  added,  and  the  solution  filtered  and 
washed.  Ammonium  earbonate  precipitates  chromium 
and  ii'ou,  the  foi'iner  as  hydroxide  and  tlie  lattei-  as  fer- 
I'oiis  cai'ljonate,  while  magnesium  remains  in  solution,  as 
there  is  an  exce.ss  of  ammonium  cliioi-ide  present. 


Mag  II  eaia 


manner  by 
plios])hatc, 
and  weigh- 


Tlie  magnesia  is  estimated  in  the  usual 
adiliiig  excess  of  ammonia  and  ammonium 
stirring,  .settling,  filtering,  drying,  igniting 
iiig  as  pyropliospiiate.   Acurate  estimatiinis  of  magnesia 
are  seldom  if  ever  coiuliicted  in  ordinary  works  labora- 
tories.  To  secure  the  best  results  tiie  filtrate  containing 
the  magnesia  should  be  evaporated  to  dryness  and 
liaked  until  all  fumes  of  ammonium  salts  liave  been 
evolved.    The  cooled  residue  is  dissolved  in  a  little  hy- 
droehlurie  acid,  treated  witli  a  moderate  excess  of  am- 


monia and  the  magnesia  precipitated  with  a  sodium 
"hydrogen"  phosphate  solution  after  which  it  is  al- 
lowed to  settle  for  seeral  hours  before  filtering. 

In  comparing  the  foregoing  methods  of  estimating 
iron  and  magnesia  with  the  standard  methods,  it  should 
be  remembered  that  the  latter  are  not  always  adopted 
in  Avorks  laboratories,  modified  analysis  being  generally 
preferred  which  produce  results  in  a  shorter  time.  Any 
small  quantity  of  the  alkalies  in  the  slag  is  estimated  in 
the  filtrate  by  the  usual  text-book  methods. 

Manganese  and  Phosphorus 
Another  sample  of  the  powdered  slag  is  weighed  out 
and  mixed  wdth  the  same  fusion  mixture  as  before. 
Fuse  in  a  platinum  crucible,  and  after  cooling  dissolve 
out  the  mass  wath  distilled  water.    No  acid  should  be 
used  here  unless  the  mass  shows  signs  of  great  insolu- 
bility, as  it  causes  part  of  the  silica  to  separate  out.  The 
solution  is  measured  and  divided  into  equal  halves,  or 
portions  of  known  volume.    To  one  portion  add  about 
an  equal  volume  of  concentrated  nitric  acid  and  heat  to 
boiling-point.   Add  a  few  c.c.'s  of  the  dilute  solution  of 
silver  nitrate  and  then  several  grammes  of  ammonium 
persulphate.   The  nitric  acid  causes  part  of  the  silica  to 
separate  out,  but  it  has  no  detrimental  effects  on  the 
colour  produced  by  the  manganese.    The   solution  is 
boiled  on  a  water  bath  until  the  pink  colour  is  fully  de- 
veloped, cooled  rapidly  and  titrated  at  once  with  a 
standard  solution  of  sodium  arsenite  until  the  colour 
disappears,  leaving  the  solution  tinted  pale  green. 

Where  little  manganese  is  present,  the  colorimetric 
method  may  be  applied,  but  the  solution  must  not  be 
filtered,  as  the  silica  is  only  incompletely  precipitated 
and  not  granular,  so  that  there  would  be  a  risk  of  it 
sticking  in  the  filter.  The  titration  with  sodium  arsen- 
ite is  to  be  preferred  to  the  colorimetric  method. 

Phosphorus  is  estimated  in  the  other  portion  of  the 
solution  by  applying-  the  colorimetric  method,  as  the  or- 
dinary gravimetric  and  volumetric  assays  could  not  be 
successfully  used  unless  the  silica  was  removed,  which 
would  take  some  considerable  time.  An  excess  of  am- 
monium hydrate  is  added  to  the  solution,  together  with 
a  little  ammonium  chloride.  The  thick  iron  sludge  is 
re-dissolved  in  nitric  acid,  heated  to  about  70  deg.  C, 
and  an  excess  of  a  10  per  cent,  ainmouium-molybdate 
solution  added.  After  shaking  well  and  warming  on 
the  hot  plate,  the  yellowish  liquor  is  transferred  to  an 
ore  glass  and  compared  with  a  standard  phosphorous 
solution  prepared  in  a  similar  manner. 

The  manganese  and  phosphorus  can  thus  be  esti- 
mated without  resorting  to  the  prolonged  method  of 
separating  the  silica  first.  The  same  procedure  re- 
quires to  be  adopted  for  estimating  manganese  and 
phosphorus  when  dealing  with  slags  soluble  in  aeid.s, 
■with  a  few  exceptions. 

In  dealing  -with  slags  containing  iron  in  both  ferrous 
and  ferric  conditions,  the  ferrous  oxide  may  be  estim- 
ated in  a  portion  of  the  liquor  from  the  second  fusion, 
in  which  cases  the  fusion  mixture  used  must  be  free 
from  nitrates  or  other  oxidising  material. 

Maiiiimlation 

in  eondiieting  tiie  foregoing  analysis  tiie  two  fusions 
ai-e  carried  out  togetiiei-.  Tlie  manganese  and  phos- 
l)iiorus  assays  are  completed  wliile  tlie  silica  is  igniting. 
Tlie  iron  is  estimated  and  magne.'^ia  precipitated  while 
tlu^  alumina  and  lime  precipitates  are  being  dried.  The 
magnesia  is  settled  and  filtered  while  the  latter  are 
l)eing  ignited  and  weighed.  Tlie  magnesia  is  weighed 
last.    By  conducting  tlie  analysis  in  tliis  manner  the 


metliod  will  be  found  to  be  niucli  more  rapid  and  prac- 
tically as  accurate  as  tlie  ordinary  methods  of  analysing 
slags. 
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Safety  Work  at  Sydney  Mines  and  Mills 

15  V  .lOHX  M  OFF  ATT 


Those  who  liave  been  in  dose  touch  witli  the  work  of 
the  Safetv  Department  at  the  Sydney  steel  plant  and 
the  Cnace'  Bay  eollieries  during  the  past  two  years  ree- 
ugnize  that  good  work  has  been  done  and  much  progress 
made  in  the  way  of  prevention  of  accidents.  Being  a 
coinparativelv  new  department  witli  no  statistics  run- 
ning back  over  a  sufficient  period  of  time  for  compar- 
ison, it  is  difficult  to  give  an  accurate  statement  of  each 
year's  work  showing  what  has  been  really  accomplished. 
Common  observation  assures  us  that  the  work  is  being 
carried  on  along  right  lines  and  only  requires  perseve- 
rance and  "push"  to  achieve  even  greater  success. 
Safety  a  Psychological  Affair 

The  amount  of  literature  on  safety  work  that  is  being 
publislied  and  circulated  among  the  workmen  of  all  large 
industries  in  all  industrial  countries  is  enormous.  Edu- 
cational campaigns  are  being  conducted  on  the  principle 
that  "constant  dropping  wears  away  the  rock".  Witli 
this  in  mind  and  with  the  purpose  of  having  the  work- 
men permeated  through  and  through  with  a  thouglit 
that  they  are  their  own  and  their  brothers'  keepers, 
safety  departments  labour  assiduously  to  awaken  inter- 
est, arouse  attention,  and  cause  men  to  think. 

All  accidents,  whether  slight  or  serious,  are  calculated 
to  make  men  think.  This  is  Nature's  way  of  arousing 
attention,  and  when  reflection  is  sufficiently  deep  and 
strong,  action  is  generally  taken  along  lines  of  preven- 
tion. But  it  is  not  enough  that  men  who  have  been  in- 
jured should  think  and  act;  supervisers  of  workmen 
must  do  their  share  of  it,— indeed  they  must  be  tlie 
leaders.  Their  thoughts  must  be  expressed  for  the  bene- 
fit of  others  passing  along  the  same  way.  Their  plain 
duty  is  to  warn,  and  sometimes  to  command.  Their 
relation  to  the  Company  which  they  serve  and  the  gen- 
eral public  demands  that  their  experience  be  incorpo- 
rated into  the  sum  of  human  knowledge,  that  it  may  be 
used  for  the  benefit  of  the  whole  human  race.  Hence 
we  have  new  departments  springing  up,  and  wliether 
we  designate  these  under  the  head  of  safety,  welfare, 
social  or^industrial,  they  are  all  part  and  parcel  of  the 
one  division  of  industry  that  has  to  do  with  the  human 
side. 

Safety  Pays 

Just  as  cities  and  towns  have  come  to  recognize  that 
vital  statistics  measure  a  distinct  financial  loss  or  again, 
as  well  as  their  standing  in  the  scale  of  civilization,  and 
likewise  teach  them  that  each  child  born  must  receive 
the  best  possible  care  that  it  may  live  and  become  a 
useful  citizen,  so  large  industries  liave  come  to  see  the 
financial  loss  sustained  when  a  workman  is  killed  or 
seriously  injured  and  the  discredit  tliat  follows  when 
the  accident  rate  is  abnormally  high. 

The  railway,  steel,  and  coal  mining  industries  are 
hazardous  occupations.  The  catastrophes  that  sometimes 
occur  in  all  these  callings  shock  us  and  make  us  wonder 
if  man  will  ever  be  able  to  master  thoroughly  the 
elements  of  danger  which  at  times  appear  with  light- 
ning rapidity,  do  their  deadly  woi-k,  and  pass  on, 
leaving  us  for  the  moment  dazed  and  doubtful  of 
our  own  ability  to  cope  with  the  forces  we  have 
discovered  and  set  in  motion  and  which  we  fail 
at  times  to  control.  The  complexity  of  machinery  in 
large  industries  leads  to  accident.  This  is  recogniztnl 
and  men  have  set  themselves  to  reduce  the  danger  of 
working  around  these  great  machines.  Organization, 


education  and  mechanical  safeguards  are  the  preventives 
u.sed,  and  they  have  been  found  most  successful.  In  the 
large  steel  works  of  the  United  States,  good  results  have 
been  obtained  by  these  means  and  the  accident  rate  ha.s 
been  greatly  reduced.  This  has  been  brought  about  by 
the  hearty  co-operation  of  the  employer  and  employee, 
working  together  with  the  one  thought  in  mind  that  a 
complex  industry  with  its  great  variety  of  machinery 
presents  dangers  that  can  only  be  overcome  by  the  con 
stant  care  and  watchfulness  of  every  man,  from  the  gate 
keeper  to  the  General  Manager. 

Safely  in  the  Steel  Plant 

What  these  large  works  elsewhere  accomplished,  we 
can  accomplish  in  Nova  Scotia.  If  they  have  succeeded 
in  large  measure  in  preventing  accidents  by  studying 
the  causes  of  accidents,  so  can  we  succeed  by  followin* 
their  example. 

The  steel  workers  of  Sydney  were  among  the  first 
to  recognize  the  importance  of  grappling  with  the  safety 
question,  and  when,  after  placing  Safety  Guards  on 
dangerous  parts  of  machinery  and  hazardous  places 
the  management  invited  the  workmen  to  form  committees 
in  the  different  departments  to  aid  in  safety  work,  there 
was  a  response  that  has  brought  about  good  results. 

The  steel  plant  can  now  be  said  to  be  fairly  well  or- 
ganized, and  through  the  system  of  forming  committees 
from  each  department  to  work  with  the  foreman  and 
the  Safety  Inspectors  for  a  period  of  six  months,  after 
which  they  retire  in  favour  of  new  committees,  the  whole 
body  of  workmen  is  being  gradually  educated  and  im- 
bued with  the  spirit  of  safety.  The  effect  of  this  has 
been  felt  all  over  the  works,  and  while  there  are  still 
too  many  accidents,  yet  the  number  has  been  much  re- 
duced and  in  some  departments  has  been  reduced  almost 
to  zero. 

Superintendent  Bischoff,  in  a  talk  to  the  Safety  Com- 
mittee a  short  time  ago,  stated  that  there  were  three 
general  causes  of  accidents;  first,  general  conditions 
for  which  the  management  was  largely  responsible : 
second,  the  efficiency  of  the  foreman  in  charge  and 
his  interest  in  the  welfare  of  the  men  under  him ; 
third,  the  morale  of  the  men  themselves.  The  Com- 
pany, he  stated,  must  see  that  conditions  in  the 
works  are  made  and  kept  as  safe  as  possible ;  the 
foreman  in  charge  of  each  department  must  see  that 
workmen  run  no  unnecessary  risks,  and  must  feel  that 
he  is  largely  responsible  for  accidents;  while  the  work- 
man who  keeps  continually  getting  hurt  loses  his  morale 
and  nerve  and  eventually  becomes  unfitted  to  carry  (in. 
Such  advice  as  this  from  tli<^  General  Superintendent  of 
a  large  steel  plant  is  calculated  to  show  the  workmen 
that  the  Company  fully  realizes  their  responsibility 
towards  them. 

Education  the  Principal  Means  to  Safety 
Some  months  ago  safety  roganization  as  a  whole  wa> 
dealt  with  in  tliese  columns,  showing  the  work  from  the 
general  committee  down,  and  it  is  not  necessary  to  repeat 
the  story.  Experience  has  taught  that  lack  of  organiza- 
tion is  responsible  for  two-thirds  of  the  accidents 
that  occur.  This  being  recognized,  education  was  at 
once  l)eguii.  and  must  be  continued,  and  it  becomes  as 
much  the  duty  of  the  management  to  see  that  the  means 
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of  education  is  provided,  as  it  is  the  diit}^  of  the  workmen 
to  be  Avilling  to  acqiiire  it  and  assist  in  spreading  it 
among  his  fellow-workmen.  If  sixty-six  out  of  every 
one  hundred  accidents  can  be  averted  by  knowing  how 
to  prevent  them,  why  sliould  they  occur?  Knowledge 
ill  all  cases  means  life  and  health  and  soundness  of  body. 
Miners  Prefer  First- Aid  Stations 

It  is  not  always  easy  to  enlist  the  sympathy  and  secure 
tlie  support  of  workmen,  even  in  their  own  interest. 
There  may  be  various  reasons  for  this  attitude.  The 
colliery  workers,  while  invited  like  the  steel  workers  to 
appoint  safety  committees,  did  not  respond,  but  on  the 
other  hand  many  miners  attended  the  first-aid  classes 
and  made  themselves  proficient  in  the  art  of  giving  fir.st 
aid  to  the  injured.  This  led  to  the  erection  of  first-aid 
stations  at  every  colliery.  These  are  well  equipped  and 
are  models  of  cleanliness.  Injured  workmen  are  begin- 
ning more  and  more  to  find  their  way  to  these  stations, 
and  before  long  they  will  be  looked  upon  as  part  of  the 
mine  equipment  ancl  no  colliery  will  be  complete  without 
a  dressing  station. 

Mechanical  Guards  a  Necessity 

If  education  can  account  for  two-thirds  of  accident 
prevention,  safety  guards  account  for  the  other  third. 
Education  has  to  do  with  the  human  element,  safety 
guards  with  the  mechanical  side.  Where  the  human 
element  fails,  mechanical  skill  assists.  Trained  intel- 
ligence may  greatly  strengthen  that  first  great  instinct 
within  the  human  breast,  self-pi'eservation ;  but  man's 
courage  urges  him  to  take  chances.  Safety  guards  are 
erected  to  discourage  these  gambling  tendencies  and  to 
hinder  all  foolish  attemps  at  such.  True,  before  safety 
guards  came  into  general  use,  the  workman  had  no 
alternative  than  to  take  chances.  Now  he  is  deterred 
in  every  way.  He  goes  to  the  emery  wheel  to  sharpen 
tools  or  grind  down  some  piece  of  machinery,  but  he 
must  wear  goggles.  In  handling  electric  wire,  he  must 
wear  rubber  gloves  and  be  thoroughly  insulated.  And 
so  through  the  whole  works,  as  far  as  possible  the  machin- 
ery is  safeguarded  and  the  Avorkman  himself  is  rendered 
immune  from  accidents  by  intelligence,  skill  and  all 
other  known  protectors. 

Cost  no  Longer  the  First  Consideration 

Cost  is  not  considered  where  life  is  to  be  protected. 
Safety  comes  first,  quality  second,  and  cost  last.  Thus 
we  have  an  entire  change  from  twenty  yeai's  ago,  when 
output  was  the  first  consideration,  qv;ality  second  and 
safety  last. 

While  there  may  not  be  accumulated  data  by  which 
comparisons  may  be  made,  there  are  outstanding  ])roofs 
that  we  have  progressed  far  and  are  making  good  head- 
way. Compensation  Board  records  shows  that  septic 
cases  are  not  now  so  numerous  and  so  serious  as  formerly. 
This  is  due  to  the  improved  sanitary  conditions  of  the 
works  and  to  treatment  at  the  first-aid  stations  before 
the  workman  leaves  the  mine  or  the  department  in  the 
Steel  plant  where  he  was  injured.  In  the  month  of  May, 
fifty-six  men  were  treated  at  the  first-aid  stations  at  the 
collieries  and  in  June  forty-seven  were  attended.  As 
blood  poisoning  sometimes  arises  from  slight  wound^s, 
who  can  tell  how  many  lives  were  saved,  what  suffering 
or  financial  loss  was  avoided  by  this  first-aid  treatment  ? 
The  First-Aid  Stations 

At  some  of  the  larger  collieries,  permanent  men  are 
placed  in  charge  of  these  first-aid  stations.  But  at 
other  collieries  some  trained  workman  gives  first-aid 
when  the  injured  man  reaches  the  surface.  Many  severe 
ca.ses  are  now  being  skillfully  cared  for  underground. 
A  short  time  ago  a  miner  was  severelj'  injured  while  at 
work.    A  fellow  workman  nearby  attended  to  him  and 


although  the  case  was  one  where  loss  of  blood  wou-ld  have 
caused  death  in  a  short  time,  the  work  of  bandaging  Avas 
so  well  done  that  he  was  taken  straight  to  the  hospital 
from  tlie  mine.  Another  case  two  days  ago  aptly  illus- 
trates what  our  miners  are  doing.  A  large  flat  slab  of 
rock  fell  from  the  roof  on  three  miners,  pinning  them  un- 
derneatli.  All  were  severely  injured.  One  man  by  the 
name  of  Dawe,  usually  a  quiet  person,  when  appreached 
by  the  rescuers  told  them  to  attend  to  the  other  two  men 
first.  When  Dawe  was  examined  it  was  found  he  had 
sustained  a  compound  fracture  of  the  leg  above  the 
knee.  But  one  of  the  trained  first-aid  men  was  equal 
to  the  occasion  and  applied  the  splints  as  dexterously  as 
if  he  had  been  an  army  surgeon.  This  case  also  passed 
on  to  hospital  without  having  to  be  cared  for  at  the 
first-aid  station. 

Accidents  to  Eyes  Reduced 
A  clasvS  of  accidents  that  has  been  greatly  reduced  on 
the  steel  plant  is  that  of  injury  to  the  eyes.  To-day 
serious  cases  of  these  rarely  occur.  This  is  largely 
due  to  the  regulations  of  the  plant  that  men  chipping 
steel,  breaking  pig  iron,  or  doing  any  other  such  work 
must  have  their  eyes  protected. 

All  accidents  are  investigated  by  the  Inspectors  and 
the  causes  ascertained.  They  are  divided  into  two  classes, 
preventable  and  non-preventable.  The  causes  of  prevent- 
able accidents  may  lie  either  Avith  the  manager  or  with 
the  workmen.  When  the.se  causes  are  made  known,  steps 
are  taken  to  remove  them.  The  safety  department  fills 
a  large  place  in  that  it  is  free  to  discover  and  make  known 
the  cause  of  accident  irrespective  of  Avhether  the  manage- 
ment or  the  employee  is  responsible. 

PORT  ARTHUR  SHIPPING  NOTES 
By  J.  J.  0 'Conner 
At  noon  on  tlie  12th.  instant,  the  steamer  "Mathews- 
ton"  slipped  into  her  native  element  from  the  ways  of 
the  Port  Arthur  shipbuilding  Company's  yards,  at  Port 
Arthur. 

The  christening  ceremony  was  performed  by  Mrs. 
A.  E.  Mathews,  wife  of  A.  E.  Mathews,  President  of  the 
Mathews  Steamship  Company,  OAvners  of  the  ship.  A 
large  number  of  invited  guests  attended  the  launching 
from  Toronto,  Montreal,  Chicago,  Duluth  and  New  York, 
while  the  people  of  the  twin  cities  at  the  head  of  the 
Lakes  turned  out  in  numbers  never  before  seen  at  a 
launcliing  at  this  yai'd.  Everything  Avorked  like  clock- 
work, and  sharp  on  the  minute  set  the  great  hull  slid 
uito  the  Avater  to  the  strains  of  the  Pasco  Band,  an  or- 
ganization composed  entirely  of  employees  of  the  Port 
Arthur  Shipbuilding  Company. 

The  ship  has  a  d.Av.  capacity  of  12,000  tons,  is  all 
steel,  of  the  most  modern  type  of  construction,  amply 
powered,  and  equipped  with  up-to-date  handling  faci- 
lities. The  officers  and  crcAvs  quarters  are  fitted  up 
Avith  a  vicAv  to  the  maximum  of  comfort  and  convenience, 
Avhile  the  owner's  cabins  are  luxuriously  fitted,  for  tire 
convenience  of  .several  guests. 

Immediately  after  the  launching,  the  ship  Avas  toAved 
out  of  the  dock  and  taken  to  the  shear  legs,  Avhere  boilers 
and  engines  will  be  installed  and  tlie  final  touches  given 
to  what  is  said  to  be  the  la.st  word  in  Lake  shipbuilding. 

The  work  of  con.struction  Avas  under  the  immediate 
direction  of  Mr.  John  H.  Smith,  manager  of  the  Port 
Arthur  Shipbuilding  Company,  avIio  has  (>verv  reason 
to  feel  gra^ified  over  the  out-turn. 

Tlie  function  was  suitably  wound  up  by  a  luncheon  at 
the  Prince  Arthur  Hotel,  folloAved- by  a  crui.se  around 
Thunder  Bay. 
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Factory  Mutual  Insurance 

BV  FllEDKRlCK  T.  MOSES 

Vice-President  and  Engincf^r  Firf  rnen's  Mutual  Insurance 
Company 


Eighty-seven  years  ago  a  group  of  Rliode  Island 
mamif'aetnrers,  unable  to  secure  relief  from  the  extor- 
tionate rates  charged  by  stock  fire  insurance  companies, 
associated  themselves  and  formed  the  first  Factory 
Mutual  Insurance  Company.  The  immediate  success 
of  their  efforts  attracted  the  attention  of  other  New 
England  manufacturers  and  rapidly  led  to  the  forma- 
tion of  additional  companies,  l)oth  in  Kho-de  Island 
and  in  Massachusetts.  For  a  number  of  years  their 
undemvriting  was  confined  to  New  England,  but  as 
the  results  achieved  by  the  organization  became 
known,  they  were  asked  to  extend  their  work  to  other 
states  and  to  Canada.  The  system  has  grown  to  a 
point  far  beyond  the  thought  of  its  founders,  and  to- 
day i.s  the  strongest,  most  progressive  undcrwi'iting 
organization  in  existence. 

The  public  looks  upon  the  Factory  Mulual  system 
as  an  organization  which  became  successful  thru  the 
selection  of  risks  from  a  class  in  which  there  was 
little  or  no  fire  hazard.  This  im,pression  is  not  the 
eorrect  one.  The  Mutual  Companies  originated  with 
textile  plants,  a  class  so  hazardous  as  to  be  almost 
uninsurable.  The  frequent  fires  and  heavy  losses 
brought  forth  an  intensive  study  of  the  hazards  in- 
volved, founded  the  Mutual  sj'stem  of  inspection,  and 
resulted  in  bringing  the  textile  mills  to  the  point 
where  to-day  they  are  considered  preferred  risks. 
This  is  in  direct  antithesis  to  the  Stock  insurance 
point  of  view  that  the  rate  should  be  made  to  fit  the 
hazard,  the  underwriter  acting  merely  as  a  distributor 
of  losses. 

The  fire  prevention  department  of  the  Mutual  Com- 
panies has  grown  rapidly.  New  methods  of  manufac- 
turing, the  introduction  of  electrical  machinery^  and 
high  speed  methods  of  production  developed  in  the 
mechanical  industries  have  all  presented  new  prob- 
lems whose  solution  has  necessarily  kept  pace  with 
industrial  development  of  the  country.  Our  engineer- 
ing work  to-day  involves  an  annual  expenditure  of 
about  .t7r),()00.  Large  insurers,  as  for  example  the 
Fnternatiorial  Harvester  Company  and  the  General 
Electric  Comivany,  have  fre(piently  stated  that  they 
consider  the  fire  prevention  service  of  the  Mutual 
Companies  of  greater  value  than  the  entire  cost  of  in- 
surance. Systematic  inspections  of  each  plant  are 
made  four  times  a  year,  and  the  services  of  special 
engineers  are  available  to  the  assured  at  all  times. 
Special  investigations  of  this  nature  have  been  ex- 
tended to  such  subjects  as  the  prevention  of  dry  rot  in 
factory  timber,  the  prevention  of  fire  in  solvent  naph- 
tha in  rubber  spreader  rooms,  the  control  of  celluloid 
fires  by  automatic  sprinklers,  the  prevention  of  fire  in 
pulp  wood  piles,  the  prevention  of  dust  explosions  in 
grain  elevators  and  starch  factories.  The  laborato- 
ries maintain  a  staff  of  engineers  constantly  engaged 
in  the  investigation  of  new  devices  for  fire  prevention, 
together  with  supervision  over  the  manufacture  of 
sucli  materials. 

The  Inspection  l)e]iarhucnt  has  also  developed  a 
quick  and  accurate  method  of  appraising  factories. 
This  work  is  done  without  cost  to  the  policyholder. 
Such  apprasials  fulfill  practically  all  the  requirements 


Tf  those  made  by  independent  apprai.sal  organizations. 
They  have  been  accepted  for  tax  purposes  and  as  a 
basis  for  bond  issues.  They  offer  a  further  advantage 
of  furnishing  before  the  fire  a  satisfactory  base  for 
the  adjustment  of  a  lo.ss. 

The  field  covered  by  the  Factory  Mutual  Companies 
is  comparatively  limited  in  extent.  In.surance  is 
written  only  on  factories  and  warehouses  of  superior 
construction,  protected  with  automatic  sprinklers. 
Liability  is  not  assumed  within  the  closely-  built  up 
sections  of  cities,  except  to  a  very  limited  extent,  and 
then  only  on  fully  protected  reinforced  concrete  build- 
ings. The  moral  hazard  is  eliminated  by  a  careful 
preliminary  scrutiny  of  the  business  record  and  finan- 
cial integrity  of  the  pro.spective  policyholder  and  by  a 
periodical  review  of  these  considerations  by  the  offi- 
cials of  the  Companies.  So  carefully  has  this  feature 
been  observed  that  during  the  past'  two  vears.  when 
general  fire  losses  in  the  United  States  and  Canada 
were  the  greatest  in  their  history  —  except  in  the 
year  of  the  San  Francisco  conflagration —  those  of 
the  Mutual  Companies  were  the  lowest  ever  known. 

The  management  of  the  Companies  is  in  the  hands 
of  a  group  of  officials  elected  annually  by  the  Boards 
of  Directors,  who  are  themselves  policyholders,  and  so 
necessarily  vitally  interested  in  the  success  of  the 
companies. 

Rates  in  these  (\)mi)anies  are  ba.sed  on  the  loss 
cost  experience  with  various  classes  of  manufacturing. 
In  arriving  at  the  rate  on  a  risk,  comparison  is  made 
with  other  plants  as  to  construction,  occupancy,  pro- 
tection, location  and  exposure.  Each  risk  in  the  same 
class  takes  the  same  rate,  thus  insuring  a  fair  and 
equal  distribution  of  cost. 

The  following  table  is  taken  from  the  annual  report 
of  one  of  our  Companies  and  is  fairly  representative 
of  the  results  obtained  by  all.  The  cost  of  insurance 
is  given  in  ten  year  periods  and  shows  the  results  of 
constantly  improved  methods  of  protection  and  in- 
spection. 

Annual  Cost  of 
I'eriod  Insurance  —  Cts. 

per  $100 

1850-1860  43  73 

1861-1870  27  05 

1871-1880  25  38 

1881-1800  22  71 

1801-1000  14  36 

1001-1010  6  77 

1911-1020  6  34 

1921-  3;23 
The  financial  standing  of  the  Mutual  Companies  is 
aot  correctly  shown  by  the  usual  published  financial 
statements,  as  these  are  issued  in  the  form  prescribed 
by  various  insurance  departments.  The  large  advance 
premium  collected  by  these  Companies  creates  for 
the  payment  of  losses  a  fund  over  ten  times  as  great 
in  ]n-o])()rti()u  as  is  available  in  the  largest  stock  fire 
insuraiic,.  companies.  The  relative  loss  paying  abil- 
ity of  the  Fact(U'y  Mutuals  is  the  highest  of  any  in- 
surance organization. 

Policies  are  written  on  a  broad  and  liberal  form, 
generally  without  coinsurance  restrictions. 


IROl^AND   STEEL   OF  CANADA 

Index  to  Mill  Supplies 

This  Directory  is  publishecJ  in  -he  interesi;^  >  our  •  eaders.  Buyers  who  are  unable  to  find  out  what  t^ey  (|<-.m  ,,. 
invited  to  communicate  with  tlie  publishers  of  ihi-  ournal,  who  in  all  probability,'  will  be  able  to  glvu  the  ii  - 
information. 
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Accumulators,  Hydraulic: 

Siriait-'ruriier  Maoliine  Co..  Hamilton.  Ont. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  Compressors: 

It.  ']'.  Gilmaii  &  Co.,  Montreal. 
Alninlnum: 

A.  C.  I.ie.slie  Co.,  T,td.,  Montreal. 
Ang-1«  Bars: 

.Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

British  Kmpire  Steel  Corporation,  Ltd. 

Steel  Company  of  Canada.   Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
Axles,  Car: 

Nova  Scotia  Steel  A  Coal  (";o..  liimited.  New  (;i..>^.av. 

United  States  Steel  Products  Co.,  Montreal. 
Axles,  Xiocomotive: 

i•!^iti^^ll  Kmpire  Steel  Corporation,  Ltd. 

Nova  .Scotia  Steel  Xi.  Coal  Co.  liiiniled.   New  Chi.suow 

United  States  Steel  Products  Co.,  Montreal. 
R  irrel  Stock  (Black  Steel  Sheets): 

Seneca  Iron  ,<i  Steel  Co..  Buffalo.  N.V. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
»  .rs: 

British  lOmpire  Steel  Corporation.  Ltd. 
Dotnlnion  Iron  &  Steel  Coy.,  Ll<l.,  Sydney,   N  s 
United  States  Steel  Products  Co.,  Montreal. 

Bnrs,  Iron  &  Steel: 

British  Empire  Steel  Corporation,  Ltd. 
Manitoba  Steel  &  Iron  Company 
Canadian   Western  Steel  Co.,  Calprnry.  Alta. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N  .-^ 
Ferguson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 
The  Steel  Company  of  Canada,  Hamilton,  Oiu 
Beals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 
Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  ( 
Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Out. 
Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 
Leslie,  A.  C.  &  Co.,  Ltd.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

B.ars,  Steel: 

British  Enipire  Steel  Corporation.  Ltd. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N  s 
Nova  Scotia  Steel  <%:  Coal  Co..  Limited.  New  <il.  i- 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

British  Empire  .Sreel  Corporation,  Ltd. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N  .-^ 
Nova  Scotia  Steel  &  Coal  Co..  Limited,  New  ni  i-u 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 


N  S 


N.S. 


hisu.nv.  N.S. 


N.S 


N.S. 


&  Rubber  Goods  Co.,  Ltd.,  Toronui 


Beltingr,  Rubber; 

Dunlop  Tire 
Benzol: 

British  Empire  Steel  Corporation,  Ltd. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core: 

Hyde      .Sons.  Montreal,  Que. 
Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid  &  Brown  Structural  Steel  &  Iron  Work.s,  I.i'l  Toronto 

Toronto  Iron  Works,  Toronto,  Ont. 
Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 

Seneca  Iron  &  Steel  Co..  Buffalo,  N.Y. 

Leslie  &  Co.,  Ltd..  A.  C,  Montreal,  P.  Que. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Btooms  &  Billets: 

AlKoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 

British  lOmpiio  Steel  Corjioration.  Ltd. 

Dominion    Foundries  &   Steel,    Ltd.,  Hamilton. 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S 

Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
'Boilers: 

Sterling  Engine  Works.  Winnipeg,  Man. 

R.  T.  Oilman  &  Co.,  Montreal.       _  _  _ 

Bo;tB: 

Balnes  &  Peckover,  Toronto,  Ont. 
«?leel  Co.  of  Cani.da.  Ha  .illton.  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal,  P.Q. 

Bolts.  Sallway: 

British  I'mpire  Steel  Corporation.  Ltd. 
Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  OlaBf 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bolts.  Nuts,  Bivets; 

r"anadlfln    Tnh»    Xr    Iron    Co.    Ltd  Montreal 

Steel  PoTTip.Tnv  of  Canada.  Ltd.,  Hamilton.  Ont. 
Box  Annealed  Steel  Sheets: 

B.  &  S.  H    Thompson  &  Co.,  Ltd. 
Seneca  Iron  *  Steel  Co  .  Buffalo.  N.T. 
Quigley  f'urnace  Specialties  Co..  New  York. 
Dominion  Foundry  .Supply  C'o..  f,td.,  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


N  S 


Brass  Goods: 

Brick-L"s^^atli';:*^  ^""''^  Toronto,  ,,r, 

Quigley  Furnace  Specialties  Co.,  New  York 
Dommion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Brldsres: 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke.  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildingrs,  Metal: 

Pedlar  People,  Limited,  Oshawa,  Ont 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 
Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 
Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  OtJt 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons,  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Casting's,  Aluminum: 

Wentworth   Mfg.   Co.,  Limited,  Hamilton,  Ont. 

Castingrs,  Braes: 

Wentworth   Mfg.   Co.,   Limited.   Hamilton.  Ont 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Casting's,  Bronze: 

Wentworth  Mfg.  Co.,  Limited,  Hamilton,  Ont 
Al,^oma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd.,  Montreal  PQ 
Electrical  Fittings  &  Foundry.  Ltd.,  Toronto"  Ont 
Algoma  Steel  Corp.  Ltd..  .Sault  Ste.  Marie  ' 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cao. 

Castings,  ITlckel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull  PQ 
Canadian  Steel  Foundries,  Ltd.,  Montreal'  PO 
Algoma  Steel  Corp.,  Ltd..  Sault  Ste.  MarU 
Dominion  Steel  Foundry  Co..  Hamilton  Ont 
.Toilette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron; 

Reld  &  Brown  Structural  Steel  &  Iron  Workji,  Ltd 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Malleable: 

Canadian  Steel  Foundries.  Titd..  Montreal  PQ 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel; 

Dominion  Foimdries  &  Steel.  Ltd.,  Hamilton  On' 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. ' 

Cement,  High  Temperature; 

Quigley  Furnace  Specialties  Co.,  New  lorK 
Dominion  Foundry  Supply  Co.,  Ltd..  Montreal 
Chrome: 

American  Refractories  Co. 

Chemists: 

Toronto  Testing  Laboratory.  Ltd.,  Toronto.  Out 
Milton  Hersey  Co.,  Ltd.,  Montreal. 
Charles  C.  Kawin  Co.,  Ltd.,  Toronto. 

Chucks  loathe  and  Borlair  Mill; 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantiord.  '  • 

Clip  and  Staple  Wire; 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U  B  A 

United  States  Steel  Products  Co.,  Montreal. 


Concrete  Hardener  and  Watarproofer: 

Beverldge   Supply   Company,  Limited. 


Monf^rea' 


CoDsnltlnr  Engrliieera; 

W.  E.  Moore  A  Co..  Ltd  .  Plttsbnr.'.  Ps 

Canada  Furnace  Co..  Ltd..  Port  Colborne 
A  C.  Leslie  Xc  Co..  Ltd..  Montreal  PQ  ' 
StppI  Co.    of  Canada.   Hamilton  Ont 

riiie  Riveted  Steel; 

Toronto  Iron    Worl[."3.   Toronto.  Ont 
MacKinnon  Steel  Co  .  Ltd..  Sherbrooke  Que 
I'nilP.I  Slates  SIppI  Prnrlncts  Co..  Ltd     New  YnrU 

Plitton  Rod  Packinir.  Rubber  &  Snok:  ^"^k. 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd..  Toronto  Ont 
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By  reason  nf  the  liigh  class  of  membership  in  these 
Companies,  there  are  pratically  no  diff ienlties  in  the 
adjustment  of  losses.  The  mannfaetnrer,  in  dealincr 
Avitli  a  stock  fire  insurance  company,  is  concerned 
only  with  the  enforcement  of  a  contract,  whereas  with 
a  Mutual  Company,  he  is  a  member  and  a  partner. 
This  theory  proves  itself  in  that  durin<j  a  period  of 
eifjhty-seven  years,  these  Companies  have  never  had  a 
lawsuit  over  the  ad.iustmeiit  of  a  loss. 

Some  of  the  companies  are  very  active  in  develoj)- 
mg  new  business;  others  are  used  merely  for  such  sur- 
plus lines  as  the  active  eompanies  cannot  iinderwrite 
themselves.  The  Firemen's  Mutual  Insurance  Com- 
pan.v  has  been  especiall.v  aggressive  in  the  field  of  new 
business.  We  have  felt  that  the  polic.vholders  are 
best  served  by  making  the  system  as  large  as  possil)le, 
consistent  with  good  underAvi'iting.  Jt  is  obvious  that 
the  greater  the  number  of  individual  risks,  the  broader 
the  base  over  which  a  loss  may  be  distributed,  wilh  a 
corresponding  lower  cost  to  the  policy  holder. 

In  addition  to  the  home  office  in  Providence,  we 
maintain  branches  in  New  York,  Deti-oit  and  Balti- 
more, each  with  a  force  of  engineers  to  furnish  prom])t 
service  to  members. 

We  jnake  no  solicitation  of  business  whatever  in  Can- 
ada, our  work  in  the  Dominion  being  limited  to  the  in- 
spection of  risks  now  insured,  and  the  response  to 
such  applications  as  are  made  voluntarily  to  the  home 
office  of  the  Company. 

PRODUCTION  OF  IRON  AND  STEEL  IN  ^Il'LY 

A  report  issued  lately  by  the  Dominion  Bureau  of 
Statistics  states  that  the  production  of  pig  iron  in  .Inly 
presented  an  increase  of  10  per  cent,  over  tlu^  record 
for  June.  The  output  in  July  was  31,705  tons  as  com- 
pared with  a  production  of  28,763  tons  in  the  previous 
month.  The  decided  advance  in  the  basic  i)ig  manufac- 
tured for  further  use  was  an  interesting  development  in 
this  connection.  In  June,  14,714  tons  were  produced 
while  in  the  next  month  the  records  indicate  an  output 
of  25,419  tons.  Notwithstanding  the  encouraging  in- 
crease over  the  totals  for  May  and  June,  the  output  in 
July  is  considerably  below  the  monthlv  avei-age  for 
1921  and  for  the  first  half  of  1922.  The  average  for  tlic 
half-year  was  32,031  and  during  1921  tlie  average  montli- 
ly  production  was  51,534  tons. 

The  output  in  July  1921  was  54,086  tons  and  the  re- 
cord for  the  month  under  review  presents  a  decrease  of 
41.4  per  cent.  The  cumulative  ])r()duction  for  the  seven 
months  ending  July  31st.  last  was  223,892,  as  compared 
with  a  total  production  of  363,292  tons  during  the  cor- 
responding period  of  1921. 

The  furnace  at  Hamilton  was  idle  at  the  end  of  the 
month  leaving  in  operation  two  furnaces  at  Sault  Ste. 
Marie  and  one  at  Sydne.v. 

The  production  of  pig  iron  during  July  in  the  Lnited 
States  as  reported  by  the  "Iron  Age"  showed  an  absolute 
increase  of  39,017  tons  as  contrasted  with  a  loss  in  the 
daily  rate  of  1281  tons.  The  composite  price  increased 
from  $24.05  per  gross  ton  on  July  25tli.  to  $24.38  oi\ 
August  1st.  The  Canadian  price  of  basic  pig  iron  as 
quote  by  one  of  the  steel  companies  remained  steady  for 
July  at  $27.00  per  ton  notwithstanding  the  rapid  increase 
from  $24  in  April  to  $27  in  June. 

Steel  Ingots  avd  Castings 

A  surprising  advance  in  the  production  of  steel  Ava.s 
effected  in  July.    The  output  in  June  was  32,805  tons 


while  in  the  month  under  review  62,767  tons  were  pro 
duced  constituting  an  increase  of  91  per  cent.  Th»- 
advance  occurred  chiefly  in  the  open  hearth  basic  ingot> 
produced  for  further  use.  The  output  was  61.243  com- 
pared with  3L2()6  tons  in  June,  comprising  an  increa.**.- 
of  96.1  per  cent.  The  average  monthlv  outpu*  of  the 
grade  during  1921  was  53.489  tons  and' the  average  ff.r 
the  first  half  year  of  1921  was  27,938  tons.  The  greater 
part  of  the  increa.se  for  Julv  was  reported  from  the 
steel  plant  at  Sault  S'e.  Marie. 

During  the7  months  ending  with  Julv  31st.  the  pro- 
duction of  steel  was  239,847  as  compared  with  a  cumula- 
tive total  of  349,118  tons  for  the  same  period  last  rear. 
The  output  of  open  hearth  ba.sie  ingots  in  the  seven 
months  of  the  pre.sent  year  is  beloAv  the  production  in 
the  corresponding  period  of  last  year  by  104,095  tons. 
The  steel  castings  produced  in  the  seven  months  of 
last  year  are  also  in  excess  of  the  production  for  the  cor- 
responding [)eriod  of  this  year  bv  3,918  tons  or  28  per 
cent. 

The  splendid  increase  in  steel  production  during  Julv 
in  .spite  of  coal  shortage  speaks  well  for  future  prospect.s. 
Improvements  in  marketing  conditions  is  the  chief  factor 
accounting  for  the  altered  outlook. 


STRONGER  TRADES  I'NIONS  PREDICTED 

That  trade  unions  are  on  the  verge  of  a  stronger 
and  more  vigorous  growth  than  ever  before  in  the 
history  of  the  country  is  the  conclusion  of  Roger  Bab- 
son,  statistician  for  Big  Business.  Recognizing  this 
fact,  Mr.  Babson  gives  a  -word  of  advice  to  emplovers. 

He  states  that  government  by  injunction  and  the 
attempt  to  disrupt  labor  will  both  fail,  and  the  inevit- 
able result  will  be  that  the  wage-earners  will  take  a 
leaf  from  the  employers'  book,  organize  more  tightlv, 
and  then  probably  will  demand,  and  no  doubt  secure 
much  more  than  if  the  employer  uses  common  sense 
before  it  is  too  late. 

Mr.  Bab.son's  article,  published  in  his  Bulletin,  car- 
ries the  picture  of  several  clock  faces  to  illustrate  his 
points.  The  article  is  so  interesting  that  it  is  repro- 
duced in  full,  as  follows: 

"Employers  the  countrj-  over  have  been  swinging 
the  tomahawk  for  the  past  eighteen  months.  The 
days  for  such  activity  are  now  drawing  to  a  close.  It 
is  time  to  think  and  reason.  What  we  mean  is  indi- 
cated by  the  clock  face.  It  Is  now  about  six  o'clock 
industrial  time. 

■•  I'jt.uhteen  months  ago  it  wa.  bei\\,-e.i  3  and  4  c" 
dock  For  the  past  three  induslnal  hours  we  have 
been  going  along  in  an  industrial  twilight  when  the 
advantage  was  all  with  the  employer  c:nf(  not  at  all 
with  the  employee. 

"During  the  war,  with  the  approval  of  some  of  the 
best  minds  in  the  nation,  the  practice  of  collective 
bargaining  was  set  up  in  hundreds  of  places  where 
previously  no  such  thing  had  prevailed.  Of  late,  fol- 
lowing the  lead  of  United  States  Steel,  manv  firms 

ha  ve   gone  back  to   the   individual   bargain  plan  

some  with  a  cast  iron  individual  contract  which  hinds 
the  employee  never  to  join  a  union  or  any  other  labor 
organization  — and  a  systematic  campaign  of  'union 
busting'  has  gone  into  effect. 

"Again,  a  new  form  of  industrial  government  has 
been  set  up  —  government  by  injunction!  The  twi- 
light employer,  rather  tJiau  work  his  way  through 
industriaJ  difficulties,  has  gone  around  them  and  has 
rushed  to  the  courts  to  accomplish  by  legal  force  what 
he  could  not  bring  about  by  other  metiode" 
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EDITORIAL 


THE   USE   OF  ALBERTA'S  COAL 


It  is  estimated  tliat  one-sixth  of  the  world's  available 
coal  is  to  be  found  in  the  provinee  of  Alberta.  A  large 
part  of  this  is  susceptible  to  very  cheap  mining,  even  by 
steam  shovel.  Just  at  present  the  chief  trouble  with 
Alberta's  coal  is  tiiat  there  is  too  much  of  it;  it  is  so 
easily  and  cheaply  developed  that  it  is  hardly  worth  the 
miner's  trouble  to'  put  it  on  the  cars.  The  population  of 
Alberta  is  sparse  and  scattered,  and  the  mountains,  them- 
selves well  provided  with  coal  beds,  on  one  side  and  the 
vast  extent  of  plain  on  the  other  prevent  the  shipment  of 
fuel  to  distant  markets  that  would  readily  take  it  at  any- 
thing near  the  pit-mouth  price. 

These  vast  deposits  of  coal  have  for  a  generation  past 
been  the  subject  of  vague  speculation,  usually  projected 
into  the  centuries  to  come.  It  has  been  predicted  that  in 
the  years  to  come  the  prairie  lands  will  become  thickly 
populated,  and  will  even  grow  to  be  the  centre  of  popu- 
lation for  Canada.  With  this  there  will  come  naturally 
an  industrial  growth,  based  mainly  upon  the  supply  of 
coal. 

These  conjectures  seem  logical  enough;  but  we  should 
like  to  evolve  some  ideas  of  more  immediate  and  more 
practical  interest.  How  can  the  coal  operators  of  the 
province  of  Alberta  find  a  more  extended  market  for  their 
product?  How  can  they  change  the  present  seasonal 
demand  for  coal  as  fuel  into  a  demand  that  will  keep  their 
miners  and  plants  busy  all  the  year  round?  This  problem 
has  been  faced  at  one  time  or  another  by  almost  every  coal 
field,  and  in  many  instances  the  solution  has  been  found 
in  the  establishment  of  a  metallurgical  industry,  more 
particularly  of  an  iron  industry. 

Of  merchantable  iron  ore,  Alberta  has  at  present  none 
discovered.  This  is  not  to  say  that  none  will  be  dis- 
covered as  the  search  proceeds.  But  even  if  iron  ore  of 
the  jiroper  grade  and  in  sufficient  quantity  were  now 
available,  it  i^  a  (lucstioii  whether  an  iron  smelting  and 
steel  works  could  be  worked  profitably  under  the  present 
conditions.  Tiiis  is  a  matter  that  must  be  left  to  the  de- 
cision of  tho.se  well  versed  in  the  commercial  aspects  of 
tlie  case.  Mrantinu-  we  can  look  .at  some  of  tlir  outstand- 
ing facts. 

Alberta  is  far  removed  from  .any  centre  of  ))rodnction 
of  iron  and  steil.  -md  pays  dcirly  for  both  scini-inan- 
nfaetured  and  iii.inut.actund  iron  products  I'v  reason  ol 
these  great  distances.  Converse  ly.  the  cNpense  oi'  trans- 
portinic  her  own  products,  ahnost  exclusively  agricultural, 
to  tliesc  (list.anf  ni.irkets  is  so  ^rcat  that  the  profit  is  cor- 
respondingly small.     it  seems  probable  that,  were  com- 


mercial iron  ore  found  in  a  suitable  location  in  Alberta, 
this  very  fact  of  comparative  isolation  and  the  enhanced 
value  of  imported  materials  would  provide  a  chance  for 
successful  operation.  Even  a  small  plant  with  a  diversi- 
fied production  might  succeed  under  these  favourable  cir- 
cumstances. Once  established,  such  a  plant  would  create 
the  conditions  essential  to  its  further  progress,  as  has  been 
demonstrated  so  clearly  in  the  great  and  growing  central 
industrial  area  of  the  United  States.  Even  a  small  indus- 
trial population  would  provide  a  more  lucrative  market  for 
agricultural  products,  which  would  induce  more  intensive 
cultivation  and  thicker  settlement,  which  would  again  pro- 
vide a  better  market  for  the  smelter  and  mills ;  and  so  on 
for  generations  to  come.  The  problem  is  how  to  initiate 
this  cycle  of  progress. 

The  only  iron-ore  deposit  of  any  dimensions  known  at 
present  in  Alberta  is  in  the  form  of  beds  of  titaniferous 
ore  extending  northward  from  the  railway  at  Burmis,  near 
Blairmore.  These  are,  apparently,  rather  extensive, 
though  their  content  of  that  bug-bear,  titanium,  has  pre- 
vented their  thorough  exploration.  It  is  possible  that 
advances  in  ferrous  metallurgy  may  bring  such  ore  into 
the  market,  when  the  proximity  of  these  deposits  to  first- 
class  coal  may  make  them  of  commercial  significance. 

Elsewhere  in  Alberta,  the  chief  chances  for  finding 
iron  ore  would  appear  to  be  in  the  long  strip  of  Palaeozoic 
and  late  pre-Cambrian  rocks  that  compose  and  fringe  the 
Roekv  Mountains  on  their  eastern  side.  All  this  area  is 
within  easy  reach  of  good  coal,  through  all  of  it  is  not  yet 
witiiin  reach  of  a  railway.  It  is  in  these  early  geological 
horizons  that  iron-ore  deposits  are  most  likely  to  be 
found.  There  has  not  yet  been  discovered  in  Alberta  the 
association  or  iron-ore  with  the  coal  measures  that  has 
))roved  of  such  utility  in  Britain. 

We  believe  that  this  iron-ore  question,  and  its  concomi- 
tant, the  question  of  an  iron  industry,  is  well  worth  the 
dose  attention  of  Albertans,  particularly  of  those  Alber- 
tans  interested  in  coal  mines.  The  time  may  be  ripe  now 
for  a  thorough  investigation,  if  not  for  the  establishment 
of  a  commercial  plant. 


SPECIALISTS  IN  HIGH-GRADE  STEEL 


lias  been  pointed  out  more  than  once  in  these  co- 
Innins.  if  Canada  is  to  have  an  indigenous  iron  and  steel 
iiHiiistr\-.  it  nuist  rest  princit)al]\'  upon  some  natural  re- 
source in  wiiieli  she  excels.  ()nl\-  thus  can  international 
comuetitioM.  whieli  is  niorc  and  more  a  factor  in  the 
operation    of    naticuial    industries,    be    met  successfully. 
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Hence  to  gauge  slirewdly  the  chances  of  the  success  and 
growth  of  any  branch  of  the  Canadian  industry,  one  must 
examine  tlie  basis  of  natural  resources  upon  which  it 
rests,  as  well  as  the  resources  of  human  energy  and  ini- 
tiative that  will  put  to  use  what  nature  has  provided. 

At  present  Canada  has  no  production  of  iron  ore  and 
so  it  goes  without  saying  that,  from  the  national  point  of 
view,  our  basic  production  of  iron  and  steel  is  not  only  on 
an  insecure  foundation,  but  is  such,  in  central  Canada 
at  least,  that  it  cannot  hope  to  compete  on  equal  terms 
with  our  neighbours  who  supply  us  with  the  raw  mate- 
rials. It  may  be  that  the  present  ease  will  be  improved 
as  time  goes  on  by  means  of  progress  in  ore-dressing  and 
ferrous  metallurgy  that  will  make  our  ores  of  iron  com- 
mercially available.  We  are  confident  this  will  be  tlic 
outcome  of  progress  now  foreshadowed. 

In  the  meantime,  there  are  certain  undoubted  advant- 
ages possessed  by  our  country  that  can  be,  and  are  being, 
used  by  some  of  our  iron  and  steel  men.  Principal  among 
these  is  cheap  electric  power,  of  growing  importance  with 
the  increasing  demand  for  high-grade  and  alloy  steels. 
We  are  well  off  for  some  of  the  alloying  metals,  such  as 
nickel  and  cobalt  though  we  still  import  otiiers.  Chief 
among  our  advantages,  though,  is  the  native  ability  and 
energy  of  Canada's  sons,  without  which  tiie  best  of 
natural  advantages  is  of  little  avail. 

Elsewhere  in  this  issue  we  print  a  short  description  of 
the  works  and  products  of  the  Hull  Iron  and  Steel 
foundries.  A  growing  proportion  of  the  products  of  this 
foundry  is  e()mj)osed  of  the  higii-grade,  specialized  mate- 
rials mentioned  above,  all  of  them  made  in  the  electric 
furnace  and  many  of  them  subjected  to  special  after- 
treatment.  Not  only  has  the  best  of  standard  practice 
been  adojjted  in  order  to  ensure  superior  quality,  but  Mr. 
Coplan  has  done  a  considerable  amount  of  original  re- 
search to  good  effect,  (iiven  correct  technique,  good  work- 
mansliij)  and  sound  business  management,  progress  de- 
pends upon  original  research  and  the  commercial  appli- 
cation of  results  thus  obtained.  On  this  basis  we  would 
judge  that  the  Hull  Iron  and  Steel  Foundries  is  in  a  fair 
way  to  expanding,  with  our  growing  metal  industry,  to 
proportions  more  nearly  commensurate  with  Canada's 
vast  territorial  extent  and  her  promise  of  industrial  de- 
velopment. 

That  initiative,  particularly  wiien  cou[)led  with  the 
desire  and  ability  to  do  original  researcii,  comprises  a 
large  part  of  the  foundation  upon  which  rests  industrial 
success,  is  well  illustrated  in  the  case  of  Hadficlds,  Lim- 
ited, a  description  of  whose  works  is  commenced  in  tills 
issue.  The  inventive  ability  applied  to  systematic  re- 
search, the  sound  grasj)  of  business  principles,  the  clear 
vision  of  the  trend  of  the  times  and  the  determination  to 
succeed,  that  have  markid  the  })rogress  of  this  world- 
famous  concern,  are  all  available  here  in  Canada.  We 
may  logically  hope  to  see  a  similar  development  of  spe- 
cialized steel  works  in  Canada  as  the  growth  of  our  coun- 
try and  its  industries  warrant 


RESULTS  BY  CO  OPERATION 

Among  the  numerous  interesting  papers  at  the  meeting 
last  month  in  Montreal  of  the  American  Electro-chemical 
Society,  none  was  more  .suggestive  of  live  ideas  or  more 
fruitful  of  animated  discussion  than  that  of  Mr.  E.  F.  Col- 
lins on  Electric  Heat:  Its  (ieneralion,  Propagation  and 
Application  to  Industrial  Processes.  After  delineating 
briefly  the  scope  and  the  means  of  applying  electric  heat 
industrially,  Mr.  Collins  .stressed  the  point  that  engineers 
skilled  in  the  design  and  construction  of  electric  heating 
devices  have  now  such  a  firm  grasp  of  the  fundamental 
principle  involved  and  of  tht;  practical  requirements  to  be 
met  that  they  can  conduct  their  work  with  the  utmost  pre- 
cision. This  is  a  long  advance  from  the  electric  furnace 
design  and  construction  of  even  a  very  few  years  ago, 
when  trial  and  error  guided  most  of  the  effort,  and  when 
error  followed  trial  much  oftener  than  did  success.  The 
electric  furnace  is  a  comparatively  new  heating  device, 
and  it  is  highly  satisfactory  to  know  that  the  principles 
of  its  construction  and  operation  have  been  mastered  at 
so  early  a  period  in  its  career.  This  career  is,  we  are  con- 
fident, at  present  merely  beginning,  and  will  be,  in  Can- 
ada j)articularly,  long  and  useful. 

Mr..  Collins'  remarks  on  the  present  perfection  of  elec- 
tric furnace  design  and  control  at  once  brought  a  re- 
joinder from  a  number  of  practical  users  of  such  furna- 
ces. Their  point  was  clearly  put  when  it  was  remarked 
that  their  work  in  the  plants  required  a  dray  horse,  cap 
able  of  long-continued  and  strenuous  exertion,  while  they 
were  furnished  witii  a  blood  horse,  sensitive,  quick  to  learn, 
and  capable  of  wonderful  exhibitions,  yet  useless,  for  their 
purpose.  This  divergence  between  the  man  of  science, 
even  of  applied  science,  working  in  a  laboratory  or  under 
ideal  conditions,  and  his  fellow  scientist  in  the  commercial 
works,  is  typical  and  is  a  fruitful  source  not  only  of  argu- 
ment but  of  serious  disagreement.  Those  that  arranged 
this  discussion  in  open  meeting  of  the  American  Electro- 
chemical Society,  where  good  fellowship  and  mutual  un- 
derstanding are  bound  to  prevail  over  the  feelings  that 
would  lead  to  serious  disagreement  and  misunderstanding, 
have  employed  wisely  the  old-age  British  principle  of  free 
speech  and  open  debate. 

If  there  is  one  means  more  prominent  than  any  other 
for  promoting  thi  modern  spirit  of  eo-operation  in  indus- 
try, it  is  the  periodical  meetings  of  technical  societies. 
Their  name  is  legion.  No  industry  of  any  consequence 
now  lacks  this  evidence  of  cohesion.  Some  people  think 
there  are  too  many  societies;  perhaps  there  are  in  some 
spheres  of  life.  But  in  the  realm  of  scientific  and  indus- 
trial endeavor,  these  societies  are  primarily  a  means  of 
"getting  together,"  and  the  more  we  get  together,  the 
better  it  is  for  us,  individually  and  collectively. 

One  of  the  potent  agencies  in  promoting  this  "get  to- 
gether" spirit  in  modern  industry,  particularly  on  this 
continent,  is  the  growing  proportion  of  college-trained  men 
in  the  ranks  of  industry.    With  the  ranks  of  pure  science 
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completely  filled  with  men  permeated  with  the  fraternal 
spirit  acquired  in  college,  and  with  the  forces  of  industry 
guided  by  an  ever-increasing  proportion  of  leaders  trained 
in  the  same  halls  of  learning,  the  old-style  exclusiveness 
and  secrecy  tliat  has  hampered  the  progress  of  industry 
for  so  long  is  becoming  rapidly  a  thing  of  the  past. 

Those  engaged  in  our  Canadian  iron  and  steel  industry 
may  well  take  a  leaf  out  of  the  book  of  the  American 
Electrochemical  Society.  Many  problems  beset  this  in- 
dustry— problems  that  are  beyond  the  capacity  of  any 
single  member  of  tlie  industry  to  solve,  granted  the  best  of 
intentions.  Tliere  is  no  doubt  that  a  concerted  effort 
would  be  fruitful  of  result,  and  also  that  the  keener  per- 
ception that  always  follows  the  friction  of  mind  on  mind 
in  conference,  would  disclose  many  a  new  problem  that  is 
not  yet  obvious,  as  well  as  its  solution.  We  have  not  yet 
in  Canada  sufficient  cohesion  among  our  basic  iron  and 
steel  producers  even  to  bring  them  together  in  periodical 
conference,  either  as  a  scientific  society  or  as  a  trade 
association.  Surely  it  is  accident,  and  not  design,  that 
lias  left  the  iron  and  steel  producers  of  Canada  and  their 
technical  staffs  without  any  means  of  discussing  their 
common  problems  and  voicing  their  united  beliefs  and 
desires. 


IRON  BY  ELECTROLYSIS 

Since  the  successful  commercial  establishment,  recently, 
of  an  electrolytic  iron  industry  at  Grenoble,  France,  there 
lias  been  a  marked  revival  of  interest  in  this  simple  and 
effective  means  of  procuring  pure  iron  from  its  ores.  The 
direct  production  of  iron,  chemically  pure,  by  means  of 
an  electric  process  that  uses  without  waste  almost  the 
sum  total  of  the  energy  supplied,  has  features  tliat  com- 
mend it  not  only  at  this  time,  when  pure  iron  and  its  de- 
rivati\es  are  of  increasing  use  and  value,  but  in  this  coun- 
try, where  there  is  super-abundant  electric  power,  abun- 
dant iron  ore,  and  a  general  industrial  development  that 
is  merely  in  its  infancy  and  tliat  gives  promise  of  re- 
markable expansion  diiring  the  next  few  decades. 

It  would  appear  that,  of  all  the  countries  where  elec- 
trolytic iron  miglit  be  made  commercially,  Canada  is  the 
most  favoured  of  nature.  In  both  the  east  and  the  west, 
hydro-electric  power  can  be  developed  in  colossal  amounts 
at  a  cost  tliat  allows  of  its  application  to  electro-metal- 
lurgical processes.  In  liotli  tlic  east  and  the  west,  most  of 
the  power  thus  available  is  remote  from  large  agricultural 
areas  and  general  industrial  communities  whose  compe- 
tition for  the  power  might  raise  its  price.  It  is  probable 
that  the  use  of  this  power  will  depend  largely  upon  the 
development  of  electro-chemical  and  electro-metallurgical 
industries. 

Though  Canada  is.  so  far  as  is  known  at  present,  poor 
in  iron  ore  suitable  for  direct  use  in  the  blast-furnace,  she 
lias  an  abundance,  both  in  the  east  and  the  west  of  other 
ores  of  iron,  both  suljiliidc  and  oxide.  The  present  at- 
tempt at  Trail,  Britisli  (  iilimilii.i.  to  make  use  of  the  ])vr- 
rhotite  gangue  from  the  huge  ore  deposits  of  the  Sullivan 


mine  illustrates  the  direction  in  which  an  indigenous  Can- 
adian iron  industry  may  be  developed.  If  the  metallur- 
gists at  Trail  should  succeed  in  separating  economically 
the  iron  and  sulphur  from  the  Sullivan  ore,  as  already  they 
have  done  the  silver,  zinc  and  lead,  British  Columbia's 
long-desired  iron  and  steel  industry  may  become  estab- 
lished without  more  ado. 

Wc  print  to-day  an  account  by  Mr.  Axel  Estelle  of 
two  processes  for  the  production  of  electrolytic  iron,  with 
by-products,  that  he  has  worked  out  recently.  The  prac- 
tical details  that  elucidate  and  amplify  his  chemical  equa- 
tions show  that  his  processes  are  based,  not  merely  upon 
ideas  transferred  to  paper,  but  upon  practical  experiment- 
ing. A  considerable  part  of  the  data  he  gives  and  the 
conclusions  he  draws  is  common  to  other  similar  processes ; 
but  he  has  new  data  and  new  conclusions  that  make  his 
paper  worthy  of  close  study. 

The  possibility  of  producing  iron  from  its  compounds 
with  sulphur  seems  rather  remote,  to  those  of  us  accus- 
tomed to  rely  upon  the  blast-furnace  with  its  cheap  raw 
materials  and  its  unrivalled  economy  of  operation.  Many 
an  attempt  has  been  made  to  use  pyrrhotite  or  pyrite  as 
an  ore  of  iron  by  means  of  putting  the  sulphur  into  sale- 
able form,  generally  in  the  form  of  sulphuric  acid.  In 
Canada,  this  use  of  the  iron  sulphides  has  been  unprofit- 
able because  of  the  limited  market  for  sulphuric  acid.  If, 
however,  the  sulphur  could  be  recovered  in  its  native  form, 
a  new  field  would  be  opened  which  would  bear  close  exa- 
mination. The  Estelle  process  for  sulphide  ores  of  iron 
proposes  the  recovery  of  pure  iron  and  sulphur,  with  any 
precious  or  semi-precious  metals  concentrated  in  a  small 
residue. 

Ordinarily  we  consider  the  oxygen  of  oxide  ores  of  iron 
as  something  merely  to  be  got  rid  of  at  the  least  pos- 
sible expense.  The  Estelle  process  proposes  to  catch 
and  use  this  oxygen  after  it  has  been  separated  from  the 
metal.  The  use  of  oxygen  in  modern  industry  is  increas- 
ing very  rapidly.  It  is  possible  that  here  lies  an  oppor- 
tunity for  producers  of  oxygen  to  manufacture  the  gas  in 
a  way  that  will  aid  materially  in  promoting  our  produc- 
tion of  iron  from  Canadian  ores.  The  magnetic  concen- 
trate from  our  low-grade  ores  would  be  especially  suit- 
able for  this  purpose. 


EDITORIAL  NOTES 

From  October  25th  to  November  8th,  there  will  be  held 
in  Honolulu,  Hawaii,  a  conference  called  by  the  Pan-Paci- 
fic Union  to  discuss  international  questions  of  finance  and 
commerce  that  affect  the  countries  bordering  on  the  Paci- 
fic. It  is  expected  that  all  these  countries  will  send  deleg- 
ates, many  of  them  official  representatives  of  the  various 
governments,  while  others  will  represent  boards  of  trade 
.111(1  I'inaneial  organizations.  At  the  request  of  Japan,  a 
number  of  leading  educationists  have  been  invited  to  at- 
tend, Canada  will  be  represented  by  a  delegate  from  the 
Department  of  Trade  and  Commerce.  It  is  encourafin"- 
to  find  this  evidence  of  international  .imitv  and  the  desire 
to  CO  <)])erate  in  this  war-wracked  world. 
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A  Modem  Alloy  Steel  l^'oiindry 

HULL  IRON  AND  STEEL  FOUNDRIES,  LIMITED 


The  present-day  iron  and  steel  metallurgy  of  Canada  is 
eharaetcrised  to  a  growing  extent  by  eoininereial  estab- 
lishments peculiarly  suited  to  Canadian  conditions.  One  of 
our  chief  assets  in  building  up  an  indigenous  iron  and  steel 
industry  in  Central  Canada  is,  and  will  continue  to  be, 
the  availability  of  cheap  electric  energy  in  large  quantities. 
Therefore  an  iron  and  steel  j)lant  whose  operation  is  based 
primarily  u])on  tiiis  natural  resource  is  likely  to  endure 
and  prosper.  Such  an  one  is  the  Hull  Iron  and  Steel 
Foundries,  Limited,  at  Hull,  Quebec.  This  plant  has  an 
extensive  site  beside  Hull  West  station  on  the  Canadian 
Pacific  Railway.  It  is  of  thorougiily  modern  constrtietion 
and  design,  and  may  well  serve  as  an  example  of  the  steel 
foundries  that  are  bound  to  be  built  up  at  various  stra- 
tegic points  througiiout  Canada.  Indeed,  this  movement  is 
already  well  under  way,  and  will  keej)  on  so  long  as  the 
higher  grade  of  product  furnished  by  a  steel  foundry,  and 
particularly  by  an  alloy  steel  foundry,  continues  to  be 
in  growing  demand. 

Products  of  the  Fouiidrif 

The  ))roduets  of  the  Hull  Iron  and  Steel  Foundries  are 
principally  j)lain  steel  and  alloy  steel  eastings  for  railway 
and  raining  use.  There  are  made  complete  locomotive 
sets,  including  frames  up  to  36  feet  in  length;  ear  eastings 


IfFaf-Rrsistinff  Grate  Bam 

Mr.  Coplan,  president  and  general  manager  of  the  Hull 
Iron  and  Steel  P'oundries,  has  a  full  measure  of  that  in- 
quiring dis])osition  that  leads  to  research  and  experiment 
and  thereby  to  progress  and  prosperity.  After  two  years 
of  experimental  work,  he  produced  a  grate  bar  of  heat- 
resisting  alloy  steel  especially  suited  to  withstand  the  ex- 
acting conditions  of  the  locomotive  fire-box.  The  sample 
sets  of  bars  originally  installed  have  now  been  conti- 
nously  in  use  for  2l/>  years,  are  still  as  good  as  new  and 
will  apparently  last  indefinitely. 

The  chemical  comjjosition  of  tliis  useful  alloy  has  been 
patented  in  the  United  States  and  Canada.  The  grate 
bars  have  been  adopted  under  the  regulations  of  the 
United  States  Railways,  and  an  export  trade  has  already 
been  commenced.  The  steel  grate  bars  are  2.3  to  tO  per 
cent,  lighter  than  cast-iron  bars,  and  consequently  their 
first  cost  is  only  slightly  higher.  They  are,  of  course, 
useful  in  stationary  boilers,  especially  where  standard 
shapes  and  sizes  are  required;  but  where  only  a  small  num- 
ber of  a  special  design  are  required,  the  cost  of  the  re- 
quisite patterns  is  a  serious  consideration. 

The  present  capacity  of  the  plant  is  (iOO  tons  of  castings 
a  month.  This  is  to  be  increased  shortly  to  1.000  tons  a 
month. 


and  general  r;iilway  castings;  manganese  steel  guard  rails; 
machine  moulded  steel  gears,  up  1.5  feet  in  diameter;  man- 
ganese steel  liners  and  forged  balls  for  ball  mills;  gyratory 
orusher  heads  and  liners  and  crusher  jaws  of  manganese 
steel ;  and  alloy  steel  stamp  shoes  and  dies.  Besides 
these  there  is  a  ra))idly  increasing  production  of  a  special 
steel  grate  bar,  which  will  be  described  in  detail  below. 

Most  of  the  output  of  castings  consists  of  plain  carbon 
steel,  as  is  required  by  the  trade.  Hut  a  growing  projior- 
tion  is  of  the  more  durable,  though  more  expensive,  alloy 
steels.  Chief  among  these  latter  is  manganese  steel,  whicli 
has  become  invaluable  for  use  in  crushing  machinery  and 
in  certain  parts  of  railway  equipment  since  its  historic 
discovery  by  Sir  Robert  Hadfield.  Chrorae-niekel.  chrome- 
vanadium  and  any  other  alloy  steels  are  produced  as  re- 
quired, but  their  use  is  very  limited  at  present.  Most  of 
the  alloy  steel  products  are  subjected  to  heat  treatment 
to  derive  the  full  benefit  of  their  content  of  tlie  rarer 
metals. 


yiain  Foundry  Buildinrj 

The  main  building,  containing  all  the  principal  facili- 
ties of  the  foundry,  is  680  feet  long  and  100  feet  wide,  of 
three-bav  design.  The  central  jiart.  .50  feet  wide,  is  used 
for  moulding  and  casting.  Across  one  end  are  the  facili- 
ties for  making  cores.  Ranged  along  the  two  side  bays, 
each  25  feet  wide,  are  the  various  other  items  of  foundry 
equipment,  so  arranged  that  material  moves  always  in  one 
direction  down  the  long  building. 

The  core-making  department  is  served  by  six  small  jib 
cranes  of  four  tons  capacity.  The  main  bay  has  two  ,50- 
ton  and  one  iO-ton  electric  travelling  cranes,  running  its 
whole  length.  .\  railway  siding  enters  the  delivery  end  of 
the  building,  and  another  siding,  outside,  brings  raw  mate- 
rials along  the  side  on  which  the  melting  and  refining  fur- 
naces are  placed.  The  side  bay  next  this  siding  can  fairly 
be  called  the  melting  and  forging  bay,  and  tiiat  on  the 
other  side,  the  finishing  bay,  tiie  central  bay  being  used 
principally  for  casting. 
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Melting  and  Forging  Baij 

Along  this  bay  there  are  ranged  in  succession  core  ovens 
and  drying  ovens  for  moulds;  a  small  cupola  and  two 
Tropenas  converters;  a  Heroult  electric  furnace;  an  an- 
nealing oven  for  castings ;  a  re-heating  oven ;  two  small 
forges;  and  welding  apparatus.  A  number  of  these  items 
of  equipment  deserve  more  detailed  description. 

The  cupola  and  Tropenas  converters  are  not  at  present 
in  use,  having  given  place  to  the  adjoining  electric  fur- 
nace. Their  capacity  is  11/2  tons  per  heat,  and  each  can 
handle  10  heats  in  24'  hours. 

The  annealing  oven  is  oil-fired,  and  will  take  a  casting 
up  to  lO  feet  in  length.  As  locomotive  frames  up  to  3G 
feet  in  length  have  been  made  in  the  foundry,  this  cap- 
acity is  required.  The  re-heating  oven,  next  the  forges, 
is  4  feet  by  12  feet,  and  is  also  oil-fired. 

The  Heroult  electric  furnace  is  of  the  standard  three- 
phase  type,  with  a  capacity  of  25  tons  in  24  hours.  It 
produces  6  to  7  tons  per  heat.  It  is  basic  lined,  is  fitted 
with  6-inch  graphite  electrodes,  and  uses  a  maximum  cur- 
rent of  1850  horse-power  at  110  volts.  The  raw  material 
used  is  principally  a  good  grade  of  heavy  melting  scrap. 
The  basic  hearth  allows  of  a  very  complete  removal  of 
phosphorus  from  the  charge  under  an  oxidising  slag,  which 
is  removed.  A  new  reducing  or  "carbide"  slag  is  then 
built  up,  which  removes  sulphur  and  oxides  from  the  bath 
of  steel,  as  well  as  providing  a  cover  under  which  the 
ferro-alloys  required  can  be  added  with  great  precision. 
It  is  the  use  of  this  reducing  slag  for  finishing  the  steel 
that  makes  the  basic  electric  furnace  so  eminently  useful 
in  producing  the  highest  grade  of  steel  products.  In  skil- 
ful hands,  it  will  give  steel  equal  to  the  best  made  by  the 
crucible  process,  at  a  fraction  of  the  cost.  Due  to  is  strong 
refining  action  first  under  oxidising  and  then  under  re- 
ducing conditions,  all  the  impurities  that  commonly  bother 
the  steel  maker  can  be  effectively  removed,  even  when  the 
melting  stock  is  far  from  pure. 

The  additidVial  Heroult  electric  furnace  it  is  intended 
to  install  sliortly  will  be  smaller,  of  three  tons  capacity. 

The  forges  are  used  principally  to  make  the  well-known 
Hisco  balls  for  ball  mills.  They  are  of  900-pound  and 
1 .500-pound  size,  respectively.  The  steel  billets  for  the 
balls,  as  cast,  are  lozenge-shaped.  In  the  forges  they  are 
hammered  into  spheres,  thereby  acquiring  the  toughness 
characteristic  of  forged  products. 

For  welding,  both  oxy-acctylene  and  electric  apparatus 
are  available  as  required.  It  is  not  generally  realized  that 
no  single  welding  equipment  is  suitable  for  all  and  sundry 
jnirjioses;  hence  the  necessity  for  having  available  more 
tliaii  one  means  for  botli  fabricating  and  reclaiming  ma- 
tt  riais  by  welding. 

Finishing  Ba  ji 

In  the  finisliing  bay  there  are  an  enclosed  sand-blast 
with  respirators  for  workmen;  an  assortment  of  swinging 
and  stationary  grinders ;  and  a  heat-treatment  furnace  for 
manganese  steel.  Tliis  Iiay  provides  also  ample  storage  for 
moulds. 

The  furnace  for  lieat-trcatment  is  oil-fired,  6  feet  bv  8 
feet  inside  dimensiinis.  It  is  equi]>ped  with  a  ]iyrometer 
tor  prccisf  lic.-it  cntitrol,  this  same  ])\r()nift(T  liaving  a 
tlit  rmo-couph'  in  thi  aniK  alinix  ox  i  ii  as  wvW  to  whicll  it 
can  be  switched.  'V\\t  wondi  rtiil  (|iialiti(  s  of  tlie  Hadfic  hi 
manganese  steel  arc  hrouglit  oiil  simply  by  cpiencliing  from 
a  prescribed  temperature,  w  hii  h  .ajjijcars  as  a  Ijriijlit  red 
lieat.  The  liigh  cuntcnt  of  manganese  imparts  In  the  alh)\- 
its  characteristic  toiiiiliticss  only  .after  this  (|iiencliini;-. 
which  is  etlected   in  a  tank  ot    riminng  water  dirceth'  in 


front  of  the  furnace,  into  which  the  red-hot  casting-s  are 
dropped  from  the  furnace  door. 

Accessory  Equipment 

The  foundry  is  well  served  with  the  accessories  required 
by  modern  practice.  There  is  a  well-equipped  machine 
shop  including  a  15-foot  boring  mill  (used  for  finishing 
large  gears),  a  large  radial  arm  drill,  and  the  ordinary 
machine  shop  tools.  Apart  from  the  large  boring  mill,  the 
shop  is  used  exclusively  for  the  internal  repair  work  and 
construction  of  the  foundry. 

The  adjoining  compressor  room  contains  a  vertical, 
high-speed,  direct-connected  air  compressor  to  provide  air 
for  rammers,  oil-fired  furnaces,  etc.  There  are  tliree 
small  belt-driven  compressors  used  as  auxiliaries  and 
spares.  In  the  same  building  is  a  motor-generator  set  to 
provide  direct  current  for  welding. 

The  electric  current  used  in  such  large  quantity  in  the 
plant  is  brought  from  the  Chaudiere  Falls  generating  plant, 
close  by,  at  11,000  volts,  and  is  stepped  down  in  a  sub- 
station at  the  plant  to  220  and  110  volts. 

There  is  a  separate  commodious  building  for  pattern 
storage,  well  separated  from  the  rest  of  the  plant  on  ac- 
count of  the  risk  of  fire.  Another  building  provides  ample 
storage  room  for  stock  of  the  various  sorts  required. 


A    Corner    of    the    Chemical  Laboratory 


All  loading  and  unloading  of  scrap  and  of  finished  pro- 
ducts (except  the  non-magnetic  manganese  steel  castings) 
is  done  by  means  of  an  electro-magnet  operated  by  a  loco- 
motive crane.  This  has  proved  a  most  economical  and  ef- 
fective means  of  handling  the  foundry's  raw  material  and 
products.  The  electro-magnet  is  used  also  for  re-claiming 
scrap  from  the  sand  of  the  foundry,  having  displaced  a 
special  machine  formerly  used  for  this  purpose. 

Offices  and  Laboratory 

A  notable  feature  of  the  foundry  is  the  attention  paid 
to  its  administrative  equipment.  The  office  building  is 
commodious  and  well-equipped,  and  its  appearance  is  out- 
standing in  both  Hull  and  the  adjoining  Capital  City. 
Well-planned  garages  are  available  for  those  who  u.se 
cars. 

The  top  storey  of  the  office  building  contains  the  labor- 
atory, which  is  fitted  out  to  fill  the  needs  of  the  foundry. 
Every  heat  of  steel  is  analysed.  A  competent  analyst  "is 
employed  and  every  advantage  is  taken  of  the  art  of  the 
modern  metallurgical  chemist  —  an  art  tiiat.  though  so 
liighly  essential  to  the  success  of  a  modern  foundry,  is 
occult  to  and  shunned  by  so  many  foundry  manaoers  "even 
in  these  enlightened  days. 

Thoiinh  every  facility  is  provided  for  the  control  and 
direction  of  the  operation  of  the  foundry  by  means  of  the 
chemist's  art.  its  products  are  sold  on  a  basis  of  practical 
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pcrforni.'incc.  Of  coiirsr  castings  and  forgings  arc  made 
to  standard  analysis,  or  to  sjxcial  analysis  if  required. 
This  is  in  eomplete  accord  with  modern  jjractice.  As  yet 
wc  know  too  little  of  the  constitution  of  metals,  and  more 
particularly  of  alloy  steels,  to  allow  us  to  predict  physical 
performance  on  the  basis  of  even  the  most  accurate  and  de- 
tailed chemical  analysis.  The  analyst  is  an  essential  factor 
in  a  well-ordered  foundry;  but  tlie  quality  of  the  j)roduet  is 
still  dependent  mainly  upon  the  foundryman's  practical 
skill. 

Fir. it- A  id  Building 

A  striking  example  of  the  care  and  thoroughness  with 
which  tills  foundry  has  been  planned  and  is  operated  is  its 
first-aid  building.  This  is  a  sejiarate  structure,  close  to 
the  entrance  to  the  works  and  next  tlie  time-keeper's  of- 
fice. It  is  fully  and  expensively  (^quipped  with  all  the 
necessary  appliances  and  supplies,  and  is  served  by  an  at- 
tendant trained  by  the  St.  John's  Ambulance  Corps. 

Mr.  A.  II.  Co])lan  is  president  and  general  manager  of 
the  Hull  Iron  and  Steel  Foundries.  Mr. 'F.  H.  Cross  is 
assistant  manager.  Mr.  Coplan  is  to  be  congratulated 
heartilv  for  his  success  in  building  up  a  unit  in  our  indi- 
genous iron  and  steel  industry  that  is  a  credit  to  Canada 
and  points  the  way  to  further  development. 


STEEL  COLUMN  HOOK 

The  modern  factory  and  wareliouse,  being  largely 
])iiilt  ot  steel,  has  no  necessity  for  the  heavy  wooden 
posts  formerly  used  to  support  the  floor  or  roof  above. 

These  have  passed  away  and  given  place  to  the  steel 
column  of  much  smaller  dimensions.  Many  who  were 
acquainted  with  the  old  style  will  remember  how  fre- 
quently those  thick  posts  were  used  for  various  pur- 
po.ses — from  hanging  uj)  a  workman's  coat  to  I'acking 


long  bars  by  supporting  them  on  spikes  driven  into  the 
wood.  However,  any  one  wlio  misses  this  feature  in 
the  steel-constructed  building  can  utilise  steel  columns 
in  the  same  way  with  very  little  trouble.  In  the  accom- 
panning  photo  a  hook  arrangement  is  shown  that  has 
proved  very  serviceable  in  this  connection. 

The  column  illustratd  is  three-inch.    The  hook  is 


made  by  hending  a  piece  of  round  bar-iron  the  required 
sliape,  s[)litting  the  end  and  spreading  it  to  form  a 
Vee.  A  short  distance  from  the  V'ee  a  hole  is  drilled,  of 
a  diameter  erpial  to  twice  the  thickne.ss  of  the  wire, 
which  is  coiled  a  couple  of  times  around  the  column. 
When  assembling  the  device,  both  ends  of  the  coiled 
wire  are  pushed  throngh  the  holes  in  the  hook  and 
securely  twisted  around. 

In  operation,  the  hook  swings  downward  when  a 
weight  is  placed  upon  it  and  so  tightens  the  wire  coils 
on  the  column.  A  little  study  of  the  photo  will  serve  to 
explaiti  the  principle  involved.  It  will  be  seen  also 
that  the  hook  can  be  slid  up  and  down  the  column  and 
automatically  tightened  in  any  desired  position  when 
a  weight  is  placed  upon  it. — Harry  Moore. 


A  COURSE  IN  INT)USTRIAL  METALLOGRAPHY 

at  McGill  University  an  extension  course  in  Metallo- 
graphv  will  be  given  as  in  previous  years,  bv  Messrs. 
Harold.  J.  Roast  F.  C.  S.,  F.  C.  I.  C,  and  Charles  F. 
Pascoe  F.  C.  I.  C.  The  student  need  have  no  previous 
knowledge  of  the  subject. 

University,  commencing  on  Monday  November  the  sixth 
Tihe  course  con.sists  of  fifteen  periods,  /idd  on  Monday 

nights  ati  the  Chemi.stry  and  Mining  building  McGill 
Under  the  au.spices  of  the  department  of  Metallurgy 

at  8  P.  M. 

Application  should  be  made  to  either  of  the  lecturers, 
their  address  being  McGill  University,  department  of 
Metallurgy. 

The  fee  for  the  course  is  $20.00  payable  to  tihe 
Bursar. 

In  as  much  a-s  only  twelve  members  can  be  accomo- 
dated at  one  l  ime  students  will  be  enrolled  in  order  of 
their  applications. 

In  past  years  the  class  ha,s  been  composed  of  mechanics, 
engineers,  chemists,  and  tho.se  desiring  a  winter  hobby, 
or  whose  business  brings  them  in  contact  with  metals 
and  who  desire  to  have  more  knowledge  of  their  com- 
position. NO  PREVIOUS  KXOAVLEDGE  IS  AS- 
SUMED and  the  course  is  essentially  practical  from 
first  to  last. 

If  any  .students  from  a  previous  year  desire  to  con- 
tinue their  work  provision  wiH  be  made  for  an  advanced 
cour.se  if  sufficient  members  are  obtained. 

Ferrous  and  non-ferrous  metals  are  dealt  with  equal- 
ly, training  being  given  in  preparing  them  for  exam- 
ination under  the  microscope  and  finally  pihotograph- 
ing  the  various  structures  developed. 


PROFESSIONAL  ENGINEERS  OF  ONTARIO 

The  organization  for  Registration  of  Professional  En- 
gineers under  the  Act  passed  at  the  last  session  of  the 
Legislature,  has  been  completed,  and  *oday  the  Associa- 
tion has  opened  a  permanent  office  at  Ofi  King  St.  "West, 
Toronto.  Brigd.  Gen.  C.  H.  Mitchell  is  President,  and 
Mr.  Rober"  A.  Bryce,  Vice-Pre.s.  of  the  Provincial  Coun- 
cil, which  comprises  representatives  of  each  of  the  five 
branebes  Civil,  Mechanical,  Electrical.  Chemical  and 
Mining.  ]\Ir.  R.  B.  Wolsey  has  been  appointed  Regis- 
trar and  Secretary  Treasurer. 
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The  Story  of  Hadfields,  Limited 

SECTION  I  —  THE  DEVELOPMENT  OF  ALLOY  STEELS 


EARLY  HISTORY 

The  production  of  carbon  steel  on  a  tonnage  basis  is 
the  result  of  outstanding  metallurgical  inventions  in 
the  nineteenth  century.  The  influence  of  the  work  of 
Bessmer,  Siemens  and  others  is  still  potent  in  the  iron 
and  steel  industry  throughout  the  world.  But  funda- 
mental and  necessary  as  cheap  carbon  steel  has  come 
to  be,  modern  engineering  for  many  purposes  demands 
.steel  of  much  higlier  qualities,  including  greater  elastic- 
ity, tensile  strengt^i  and  resistance  to  wear.  Consequent- 
ly there  has  grown  up,  mainly  since  t,he  dawn  of  the 
twentieth  century,  but  with  beginnings  going  back  to 
the  latter  part  of  the  ninteenth,  a  great  new  branch  of 
the  steel  indu.stry  devoted  to  the  manufacture  of  special 
s^teels  of  various  kinds.  Without  these  steels  the  motor- 
car, the  airplane,  the  locomotive,  and  many  other  ne- 
cessities of  modern  life,  could  not  exist  as  we  know 
t.hem.  Because  we  have  lived  in  the  midst  of  this  trans- 
ition and  development,  it  is  difficult  to  grasp  at  once 
the  far-reaching  effect  tlhat  the  application  of  modern 
special  steels  has  had  on  engineering  affairs.  In  the 
development  of  this  branch  of  the  industry,  British 
metallurgists  and  steelmakers  have  always  been  pro- 
minent. 

MANGANESE  STEEL 

Until  tlie  modern  alloy  steel  known  as  Manganese 
Steel  was  discovered  by  Sir  Robert  Hadfield  in  1882, 
practically  nothing  or  very  little  had  been  done  with 
regard  to  w.bat  is  now  one  of  the  most  important  in- 
du.strifil  advances  in  metallurgy,  tlhat  is  alloy  steels.  In 
addition  tn  placing  at  the  disposal  of  engineers  a  new 
metal  of  exceptional  value,  this  discovery  had  indirect 
results  of  an  important  character,  first  of  all,  in  the 
ijnpetus  given  to  metallurgical  researches  in  a  new  field, 
and  secondly,  in  promoting  more  intimate  relations 
between  experts  of  different  nations,  and  especially  with 
America.  It  was,  in  fact,  in  America  that  manganese 
steel  first  received  its  encouragement  on  a  large  scale. 
Time  after  time.  Sir  Robert  has  received  at  thje  handf? 
of  Americans  recognition  of  his  eminent  services  in  the 
metallurgical  field,  and  his  numerous  visits  to  that 
country  doubtless  account  largely  for  /lis  cosmopolitan 
outlook  on  international  affairs,  and  in  particular,  Ihis 
enthusiasm  for  Anglo-Saxon  co-operation,  not  only  in 
metallurgy  and  industry,  but  in  international  politics. 

Value  Of  Hadfield  Researches 

T.iie  Hadfield  discovery  opened  up  a  new  era  in 
metallurgical  research  and  led  to  the  development  of 
(|uite  a  number  of  new  alloys,  the  results  of  which  have 
brought  liighcla.ss  steels  into  very  general  use.  The 
Hadfield  manganese  steel  is  now  known  under  the  trade 
mark  term  "Era." 

T.he  steel  may  be  said  to  lhave  developed  a  literature 
of  its  ovm,  Sir  Robert  having  contributed  19  papers  on 
this  subject  among  his  addres.ses,  papers,  articles  and 
broclmres.  some  135  in  number,  on  various  metallurgical 
topics.  These  now  form  an  important  part  of  the 
library  section  of  the  Hadfield  Research  Department. 
The  stimulus  to  new  research  has  frequently  been  recog- 
nised and  metallurgists  in  several  countries  have  ac- 
knowledged the  help  they  ^ave  received  from  Sir  Robert 


Hadfield  in  the  readiness  with  which  information  has 
been  furnished  and  samples  supplied,  the  latter  now 
amounting  to  thousands,  despatched  to  all  parts  of  the 
world. 

Opinion  Of  Scientists 

With  regard  to  the  great  importance  of  the  Hadfield 
discovery  and  invention  of  managanese  steel,  the  fol- 
lowing statements  .have  been  made  by  various  prominent 
scientists  during  discussions  tlhat  have  taken  place  on 
the  Hadfield  papers  before  scientific  and  technical 
societies. 

Great  Britain : — As  regards  Great  Britain,  in  1888 
Dr  J.  E.  Stead,  F.  R.  S.,  Bessemer  Gold  Medallist,  and 
President  of  the  Iron  and  Steel  Institute  1920-1922, 
and  one  of  the  great  leaders  of  metallurgical  thought, 
said :  ' '  Hadfield  had  surprised  t.he  whole  metallurgical 
world  with  the  results  obtained.  The  material  produced 
was  one  of  the  most  marvellous  ever  brought  before 
the  public." 

In  the  same  year,  1888,  Sir  W.  C.  Robei'ts- Austen, 
F.  R.  S.,  a  past-President  of  tihe  Iron  and  Steel  Institute, 
one  of  the  leaders  of  his  day  in  this  branch  of  science, 
said:  "Hadfield  had  introduced  a  most  remarkable 
series  of  materials  and  was  entitled  to  the  gratitude  of 
all  metallurgists  and  engineers." 

In  February  1922,  Sir  Henry  Fowler,  K.  B.  E.,  Chief 
Mechanical  Engineer  of  the  Midland  railway,  in  his 
address  to  the  graduates  of  the  Institution  of  Mechanical 
Engineers,  stated:  "It  is  not  quite  forty  years  since 
Sir  Robert  Hadfield,  one  of  our  Vice-Presidents,  brought 
out  two  steels  whicih  have  done  much  to  change  certain 
work  with  which  our  profession  is  associated.  His 
work  on  managanese  steel  really  opened  up  a  fresh  era 
and  was,  with  the  exception  of  Mushet's  work,  the  first 
investigation  into  alloy  steel.  This  steel  is  used  wher- 
ever heavy  wear  and  tear  has  to  be  encountered,  rrtc\ 
its  non-magnetic  qiialities  are  of  great  advantage  un"'*'' 
certain  conditions. 

"Following  this,  Sir  Robert  brought  out  an  alloy  o.. 
iron  and  silicon  called  Low  Hysteresis  Steel,  wlhicli, 
owing  to  its  being  more  magnetic  than  iron  itself  under 
low  magnetic  forces,  is  particularly  suitable  for  use  in 
the  manufacture  of  transformers,  etc. 

"This  alloy  steel  work  of  Hadfield  has  been  followed 
up  enthusiastically  by  matallurgists,  and  it  is  in  no 
sense  an  exaggeration  to  say  that  the  motor  car  and  tlie 
aeroplane,  as  we  have  them  todav,  are  the  result  of  this 
work  of  Hadfield 's." 

Professor  H  Appleton,  M  A  ,  Public  Orator  at  the 
University  of  Sheffield,  on  the  occasion  of  tIhe  con- 
ferment upon  Hadfield  of  the  monorary  degree  of 
Doctor  of  Metallurgy  in  1911,  said : 

"  Hadfield 's  discovery  of  Manganese  Steel  not  only 
revolutionised  the  whole  trend  of  metallurgical  thought, 
but  proved  to  be  of  extraordinary  and  world-wide  utility. 
By  the  extent  and  variety  of  his  research  work  in  other 
directions  he  has  added  enormously  to  the  scientific 
knowledge  of  iron  and  steel  and  their  alloys.  As  an 
investigator  his  work  has  received  universal  recogn- 
ition." 

Profes.sor  J.  Goodman,  M.  Inst.  C.  E.,  Public  Orator 
at  the  University  of  Leeds,  on  the  occasion  of  the  con- 
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grcc  of  Doctor  of  Scionce  in  1012,  said  : 

his  f(ir-rrarhi)i(j  discovcri/  of  Dunujauese  sleel, 
Iladfiold  has  revolutionised  certain  branches  of  enfjine- 
erin<i.  By  liis  investigations  he  has  tllirovi^n  much  lifiht 
on  the  influence  of  loW  temperature  upon  steel  and 
also  on  se<rre<ration  in  steel  ingots.  lie  has  also  taken 
an  active  interest  in  the  development  of  s<'ientifie  and 
technoloorieal  education. 

America: — With  regard  to  America,  the  late  and 
nuich  esteemed  American  metallurgist,  Professor  H.  M. 
Howe,  in  his  great  work  "Iron,  Steel  and  other  Alloys", 
pul)lished  in  190:^,  when  speaking  of  managanese  steel, 
said  :  "THiis  steel  has  a  combination  of  properties  which, 
so  far  as  I  know,  was  not  possessed  by  any  other  known 
substance  when  this  remarkable  alloy,  known  as  man- 
ganese steel,  was  discovered  by  Iladfield.  His  further 
and  extremely  important  papers  on  manganese  steel 
have  much  increased  our  knowledge  of  this  remarkable 
substance. " 

Professor  Bradley  Stoughton,  the  well-known  Amer- 
ican metallurgist,  "in  his  work,  "The  Metallurgy  of 
Iron  and  Steel",  publislhed  in  1911,  says:  "We  owe  the 
discovery  of  nHiiigaiiese  steel  to  the  vntirinfj  ingenuity 
of  Iladfield,  and  its  story  will  be  an  inspiration  to  every 
inventor.  It  resulted  in  a  malcrial  whose  combination 
of  great  hai'dness  and  great  durability  was  hitherto  un- 
known and  might  readily  ^ave  been  believed  to  be  im- 
possible. Constant  study  and  perseverance  must  have 
been  the  (pialilies  that  led  to  this  revolutionary  inven- 
tion. ' ' 

France:  As  regards  France,  the  late  Professor  F. 
Osmond,  Bessemer  Gold  Medallist  of  the  Iron  and  Steel 
Institute,  and  the  leading  Metallurgist  in  France,  made 
the  impoi-tant  announcement  in  1888  that:  "Hadfield's 
discovery  and  invention  of  nuinganese  steel  was  not  only 
the  discovery  of  a  new  alloy,  curious,  of  great  scientific 
value,  and  yet  useful,  but  in  the  history  of  the  metal- 
lurgy of  iron  it  ranked  as  a  discovery  ecpud  in  im- 
portance to  that  of  t^iie  effect  of  (luenching  carbon 
steel,  and  was  the  only  one  of  the  same  order  tvhich  it 
had  been  reserved  for  our  age  to  make." 

In  the  same  year,  1888,  Monsieur  A.  Pourcel,  the 
eminent  Frenc'h  nu4allurgist,  who  i-eceived  in  1909  the 
Bessemer  Gold  Medal  of  the  lioii  and  Steel  Institute, 
stated:  "I  consider  the  protluction  of  manganese  steel 
the  most  important  event  in  practical  metallurgy  during 
the  last  ten  years,  and  w^iich  might  take  its  place  be- 
side the  result  of  the  labours  of  (Jilchrist,  Bessemer, 
Siemons,  Martin  and  Mushct." 

Monsieur  T.  Gautier,  the  eminent  French  scientist 
in  a  letter  to  Sir  Robert  Hadfield  in  September  1884, 
stated  : 

"I  thank  you  very  much  for  your  h(>autiful  samples 
of  maganese  steel.  After  carefully  examining  and 
inspecting  tihe  fractures  and  the  other  tests,  1  feel 
bound  to  state  that  the  Manganese  Steel  is  an  entirely 
new  kind  of  steel  and  is  a  neiv  invention.  Such  a  steel 
;iias  never  previously  been  manufactured." 

Germany: — In  Germany,  Mr.  G.  Mars,  the  eminent 
writer  on  metallurgy,  in  his  book  "Die  Specialstahle", 
l)ublished  in  1912,  stated:  "The  most  extensive  exper- 
imental researches,  w.hich  may  be  said  to  have  laid  the 
foundation  for  our  entire  knowledge  of  steel  alloys,  were 
carried  out  by  Hadfield  in  the  eigilities  of  the  last  cent- 
ury. 

"His  two  works  on  Manganese  Steel  and  Silicon 
Steels  have  become  of  decisive  importance  as  regards 
tlu'  develoiunent  of  tjie  technics  of  steel  alloys.  They 


not  only  supj)lied  a  wealth  of  imp«)rtant  facts  fn>m  the 
purely  scientific  point  of  view,  but  they  subser|iH-ntly 
led  up  to  the  evolution  of  many  new  (pialities  of  steel. 

"The  exceedingly  tliorou^'li  investigation  of  manga- 
nese steel  has  been  carried  out  by  Hadfield  in  a  manner 
whidh  must  be  held  exemi>lary  for  all  time." 

The  foregoing  opinions  of  scientific  men  in  different 
countries  are  quoted  in  order  to  show  that  t/ie  invention 
of  manganese  steel  by  Iladfield  has  been  recognised  in- 
ternationally. Similar  opinions  have  been  expressed  by 
Belgian,  Swedish,  Italian.  Russian  and  other  metallur- 
gists. 

Whilst  it  is  difficult  to  estimate  the  immense  saving 
effected  throughout  the  world  by  the  use  of  tIhe  Hadfield 
manganese  steel,  it  may  be  mentioned  that  a  grand 
total  of  at  least  one  and  a  half  million  tons  has  l)een 
produced.  The  .saving  effected  by  the  use  of  this  mat- 
erial in  increased  durability,  greater  toughness,  thus 
avoiding  accidents  by  breakage,  also  other  (pialities, 
represents  a  total  sum  which  cannot  be  far  short  of  t'hirty 
million  ])ounds  sterling. 


Fig.   1.  —   Bird's  eye  View  of   Hadf  e  ds 


Applications  of  Manganese  Steel 

Tile  importance  of  Manganese  Steel  as  a  meial  of 
great  toughness  and  durability  is  best  demonstrated  by 
the  numerous  uses  to  whicjii  it  is  applied.  It  was  the 
practical  outcome  of  certain  newly  discovered  jM-operties 
of  iron  and  manganese,  some  of  which  apparently,  were 
not  even  suspected.  ^letal  having  a  composition  suggest- 
ing inevitable  brittleness  proved  to  be  extremely  tough, 
and  although  the  alloy  contains  from  88  to  90'~r  of  iron 
in  its  composition,  one  of  its  great  rii<M*its  is  its  non- 
magnetic dharaeter  even  at  a  temperature  of  -269"Cenl., 
closely  ajjproaehing  the  absolute  zero.  In  its  forged  con- 
dition and  after  heat  treatment  it  possesses  the  high  ten- 
acity of  60  to  70  toivs  per  square  inch,  and  elongates  no 
less  than  50  to  60'/,  . 

Track  Work : — The  use  of  the  Iladfield  manganese 
steel  for  peace  purposes  has  been  largely  in  connection 
with  tramway  points  and  crossings,  now  widely  adopted 
throughout  England  and  numerous  foreign  countries, 


OetolK'i-,  1922 


IRON    AND    STEEL    0 CANADA 


181 


wliilr  it.sci'ius  very  likfly  that  rails  made  of  tin'  iiiatcriai 
will  he  iucrcasino-ly  used  at  leading  railway  centres.  A 
notable  example  of  tlhis  use  is  at  tlie  Central  Station, 
Nevvsastle-on-Tyne.  At  the  Fitzalan  Square  .lunetion, 
Sheffield,  the  largest  and  most  important  Tramway 
Junction  in  t/.ie  city,  is  constructed  entirely  of  Hadfields 
"Bra"  (Trade  Mark)  Manganese  Steel,  This  lay-out 
was  put  to  work  in  September  1907,  and  relaid  in  May 
1919,  after  twelve  years  service,  during  which  time  13,- 
nOO.OOO  cars  have  passed  over  it. 

The  first  junction  lay-out  in  Hadfields  "Era"  inan- 
ganese  steel  supplied  for  Fitzalan  Sciuare,  was  in  1901. 
Its  condition  was  carefully  recorded  up  to  the  date  of 
removal  in  September  1907,  when  it  was  replaced,  not 
because  it  was  worn  out,  as  it  was  admittedly  fit  for 
several  years  further  service,  but  because  the  Junction 
had  to  be  re-designed  so  as  to  provide  for  the  additional 
tracks,  needed  to  meet  the  demands  of  tihe  greatly  in- 
creased car  service. 

The  following  data  respecting  the  two  lay-outs  de- 
monstrate the  .sixpreme  wearing  qualities  of  this  most 
valuable  "Era  nuinganese  steel: — 


ItHecIa    Works.  Hadfields 


1st  Lay-out 
Laid  Sept.  1901 
Replaced.  Se])t 


2nd  Lay-out 
Laid  Sept.  1907 
Replaced,  May 


1907 

1919 

Average  inimber  of  ears 

l)er  day. 

2,700 

3,510 

Tonnage  per  day 

27,000 

30,000 

.Maximum  vertical  1  icad 

weai-  per  10,000 

.0021  in. 

.0028  in. 

Total  vertical  tread 

in  six  years 

.4S4  in. 

.781  in. 

Total  number  of  cai's  tluit 

l)assed  over  the  .lunetion 

:),22:).()()0 

13,500,000 

Xumlier  of  pointsS 

8 

16 

Number  of  crossings 

18 

28 

Number  of  intersections 

28 

40 

Numlier  ol'  rails 

47 

59 

Xuudici-  of  year's  wear 

(i 

12 

Total  weight  of  lay-out 

20  tons 

33  tons 

The  saiiii'  biy-out  in  ordiiuiry  carbon  steel  conmieneed 
to  wear  out  in  a  few  montlis,  and  at  the  outside  had  a 
life  of  only  eiglhteen  months  to  two  years. 

Dredger  Work: — A  great  deal  of  use  of  the  "Era" 
(Trade  Mark)  manganese  steel  is  made  also  in  dredgers, 
where  hardness,  toughness,  and  resistance  to  erosion  are 
necessarily  of  great  value. 

LOW  HYSTERESIS  STEEL 

Another  of  the  inventions  that  has  emanated  from  the 
Hadfield  works  has  been  tliat  relating  to  Low  Hyster- 
esis Steel.  Practically  all  transformers  and  much  other 
electrical  apparatus  are  now  made  of  this  material 

This  low  Ihysteresis  steel  has  t,he  valuable  property 
of  improving  rather  than  ageing  in  service.  The  effect 
of  age  upon  the  old  transformers  involved  considerable 
losses  of  energy,  and  investigations  have  shown  that  in 
many  cases  this  has  amounted  to  15 Sy  and  even  20%, 
involving  a  waste  of  one-sixth  of  the  coal  employed. 
The  total  saving  to  t,he  -world  since  tlie  introduction  of 
tihis  material  has  probably  been  not  far  short  of  fifty 
million  tons  of  coal. 

It  may  be  interesting  to  add  with  regard  to  the 
Hadfield  invention  of  low  hysteresis  steel  that  Dr  T.  D. 
Yensen,  of  the  Westinghouse  Electric  Company's 
research  laboratory,  a  prominent  American  scientist,  in 
his  paper  in  1921  to  the  Electrical  Journal  on  the 
"Development  of  Magnetic  Materials"  stated:  "The 
total  saving  already  effected  to  t,he  world  by  the  Had- 
field low  hysteresis  material  in  reducing  energy  losses, 
saving  in  copper,  better  apparatus  and  other  advantages, 
amounts  to  no  less  tlhan  340  millions  dollars  [about 
eighty  million  pounds  sterling] — nearly  enough  to  build 
tlie  Panama  Canal. 

Professor  Morton  G.  Lloyd,  one  of  the  leading  Amer- 
ican electrical  experts,  in  his  paper  on  "Magnetic  Hys- 
teresis", read  in  July  1910,  stated: 

"Sir  Robert  Hadfield,  in  England,  has  experimented 
with  a  number  of  alloy  steels,  and  found  that  either 
aluminium  or  silicon  would  greatly  improve  the  ma- 
gnetic quality,  when  introduced  in  a  proportion  of  two 
or  three  %.  Silicon  ,has  proved  the  most  useful  indus- 
trially. Early  in  1903  Hadfield  applied  for  and  was 
granted  a  patent  covering  lihe  use  of  this  ingredient  to 
the  extent  of  a  quarter  of  one  per  cent  to  five  per  cent. 
Later  patents  issued  'to  him  also  cover  the  admixture  of 
aluminium  and  manganese,  as  well  as  special  processes 
of  annealing  aimed  to  secure  the  best  characteristics  for 
electrical  use.  This  low  hysteresis  steel  is  that  now 
almost  entirely  used  today  for  transformer  cores,  and 
is  made  by  several  of  the  Hadfield  licenses  in  this 
country  [U.S.A.]  The  proportion  of  silicon  varies  ac- 
cording to  t,he  purposes  required.  The  specific  con- 
ductivity of  t,he  material  is  about  one-fourth  that  of 
ordinary  annealed  steel,  and  tllie  eddy  current  loss  is 
reduced  in  the  same  proportion.  The  hysteresis  loss  is 
about  two-thirds  to  three-fourths  the  value  in  ordinary 
transformer  steel,  which  is  another  substantial  gain. 
Furthermore,  the  ageing  in  the  Hadfield  steel  is  negli- 
gi])le.  By  ageing  is  meant  the  increase  in  core  lo.sses 
whie,h  occurs  witih  time. 

"  Exi)erimcnts  were  also  made  as  regards  utilising  the 
low  liysteresis  steel  in  the  cores  of  generators  and  mo- 
tors, but  not  with  entire  satisfaction.  This  material 
has  high  permeability  in  weak  fields,  making  it  spe- 
cially suitable  for  series  transformers.  Its  permeability 
falls  off  at  liiuii  magnetisations. 
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"No  (itluM-  nlloy  stoel  has  provod  of  such  industrial 
inipnrtaiioo  as  the  Iladfiold  low  ihysterosis  st«d." 

Tlic  late  Lord  KclviTi.  F.  R.  S.,  made  tlip  followirif,' 
remarks  in  1002  with  reprard  to  Sir  Robert  Hadfield's 
paper  "Electrieal  Conductivity  and  Magnetic  iProper- 
ties  of  Different  Alloys  of  Iron": — 

"The  amount  of  labour  devoted  to  this  exceedingly 
important  investigation  must  strike  everyone  present 
this  evening;  the  results  speak  for  themselves.  The 
enormovis  increase  in  the  permeability  of  iron  obtained 
in  and  by  the  Iladfield  alloys  and  treatment  is  cer- 
tainly a  magnificent  result." 

NICKEL  CHROMIUM  STEEL 

The  quality  and  strength  of  nickel-chromium  steel, 
ihas  been  developed  at  the  Iladfield  works  in  a  remark- 
able degree,  as  exemplified  in  the  wonderful  perform- 
ance of  the  armour-piercing  projectiles  up  to  18"  calibre 
manufactured  by  Messrs.  Iladfields.  These  are  capable 
of  penetrating  the  thickest  armour  afloat,  a  test  which 
is  probably  the  most  severe  to  which  steel  can  be  sub- 
jected. In  the  continuous  contest  between  armour  and 
projectile,  the  victory  has  rested  now  with  one  side, 
now  with  the  otiher.  It  may  be  said  that  at  least  for 
a  period,  modern  jiard-faeed  armour  was  capable  of 
resisting  t,he  penetration  of  projectiles,  at  least  under 
the  practical  condition  of  long-range  engagements.  The 
projectiles  developed  by  the  Iladfield  Company  are 
however,  capable  of  passing  undamaged  through  the 
strongest  naval  defence,  including  the  very  severe  test 
of  impact  at  considerable  angles  of  obliquity.  The 
capacity  of  output  during  the  war  of  these  armour- 
piercing  projectiles  at  the  Iladfield  works  was  on  an 
enormous  scale,  nearly  one  tJhousand  per  week, — that  is 
of  large  armour-piercing  projectiles,  12-inch  calibre  and 
upwards.  Tjiere  was  therefore,  never  any  danger  of 
the  British  fleet  running  short  of  ammunition  of  this 
tvpe. 

SECTION  1 1 
DEVELOPMENT  OF  HADFIELDS 

The  late  Mr.  Robert;  Hadfield  founded  the  Firm  of 
Hadfield  Steel  Foundry,  limited,  which  became  finally 
Iladfields,  Ltd.,  of  the  East  Hecla  Works  and  Hecla 
Works,  Tinsley  and  Attcrcliffe,  Sheffield. 

Mr  Hadfield  was  greatly  respected,  not  only  in  this 
native  city,  but  in  iron  and  steel  circles  at.  hoime,  in 
America,  and  on  the  Continent.  Before  starting  tihe 
new  steel  castings  industry  in  Sheffield,  he  .had  a  long 
and  wide  experience  as  a  steel  maker  at  the  Attercliffe 
Steel  Works,  Sheffield,  which  he  originated  in  1869. 
Large  quantities  of  crucible  steel,  tool  steel,  steel  wire, 
and  cold  rolled  strips  were  produced  there.  It  may  be 
of  interest  to  add  that  tIhe  greater  portion  of  the 
steel  strips  used  in  connection  with  crinolines,  so 
fashionable  at  one  time,  were  produced  tlhere. 

Mr.  Robert  Iladfield  was  the  fii-st  to  introduce  into 
Sheffield  the  manufacture  of  stell  castings  on  a  general 
and  large  scale  at  the  Ilecla  Works.  These  eventually 
developed  into  the  present  very  large  business  of  steel 
castings  and  forgings,  tramway  track  work,  crushing 
machinery,  and  many  ot;ier  branches,  at  the  East  Ilecla 
Works,  Sheffield,  comprising  the  largest  individual 
steel  casting  foundry  in  the  world. 

The  Clhairman  of  Messrs.  Iladfields  Ltd.,  Sii-  Robert 
Iladfield,  was  educated  at  the  Sheffield  Collegiate 
School,  w^iich  was  under  University  management,  and  as 
regards  the  modern  side  was  modelled  on  the  lines  of 


Cheltenham  College  and  Kings  College,  London,  special 
attention  being  paid  to  chemistry  and  physics.  lie  ob- 
tained four  or  five  prizes  and  threo  scholarships  for 
Natural  Science  and  other  subjects.  He  commenced 
husines.s  in  1875  entering  ihi.s  father's  works  the  follow- 
ing year.  Six  years  later  he  di.scovered  and  invent«d 
manganese  .steel  and  later,  low  hysteresis  steel.  Since 
1888  he  has  been  chairman  of  Iladfir-lds  Ltd.  The  Had- 
field concern  had  the  distinction  of  leading  the  way  in 
1891  in  the  introduction  of  the  48  hour  week. 

Honours  since  conferred  upon  Sir  Robert  have  been 
remarkably  numerous.  In  1896  he  was  made  Justice  of 
the  Peace  for  Sheffield.  Three  years  later  he  became 
Ma,ster  Cutler  of  the  same  city.  He  was  President  of 
the  Iron  and  Steel  Institute  for  two  years  in  1905-07. 
Frmm  this  Institute  he  received  t/ie  Bessemer  Gold 
Medal  in  1904.  He  was  created  Knight  in  1908,  and 
elected  Fellow  of  the  Royal  Society  1909.  The  I>egree 
of  the  Faculty  of  Metallurgy  for  the  University  of 
Sheffield  was  conferre<l  upon  him  in  1911,  the  honorary 
degree  of  Doctor  of  Science  for  tihe  University  of  Leeds 
in  1912.  He  held  the  presidency  of  the  Faraday  Society 
from  1914  to  1920,  was  made"  a  Freeman  of  the  City 
of  London  in  1917,  and  in  the  same  year  was  created  a 
Baronet. 

Special  mention  should  be  made  of  the  conferment 
by  American  engineers  of  the  John  Fritz  Gold  Medal  in 
1921,  a  .special  deputation  of  distinsmished  Americans 
visiting  this  country  to  hand  the  medal  to  Sir  Robert. 
The  only  British  recipients  previously  have  been  Lord 
Kelvin  and  Sir  William  Wlhite. 

As  already  suggested,  Sir  Robert  Hadfield  is  a  great 
enthusiast  for  Anglo-Saxon  co-operation,  and  he  took 
the  opportunity,  when  the  John  Fritz  Medal  was  pre- 
sented, to  int<>rpret  this  honour  as  a  mark  of  apprecia- 
tion not  only  of  himself,  but  of  the  work  of  British 
engineers  during  the  war,  as  thus  expressed  by  the 
engineers  of  the  United  States.  Sir  Robert  is  about  as 
well  knowm  in  America  as  he  is  in  Great  Britain,  and  the 
has  great  ideas  as  to  future  possibilities  in  the  way  of 
scientific  and  other  co-operation  between  the  various 
branches  of  the  English-speaking  race.  On  the  occasion 
of  the  presentation  he  suggested  the  establishment  of 
a  great  Engineering  Council  for  Anglo-Saxons  through- 
out the  world,  an  idea  that  appears  likelv  to  bear 
fruit. 

Sir  Robert  Hadfield  may  be  described  as  the 
Dean  of  tihe  .special  steel  industry,  a  position  that  has 
l)een  recognised  both  in  his  ov.-n  country  and  abroad. 

Amongst  other  awards  and  premiums*  he  has  received 
oight  gold  medals  and  two  bronze  medals  from  scientific 
and  technical  institutions  in  Great  Britain.  America 
and  France.  In  addition  he  has  held  a  large  number  of 
fellowships,  presidencies,  vice-presidencies,  honorary 
and  other  memberships  of  leading  technical  and  scien- 
tific societies. 

Sir  Robert  Hadfield.  although  a  native  of  the  great 
steel-making  city  of  Sheffield  where  he  was  born  on 
November  29th.  1859.  comes  from  the  Derbvshire  familv 
of  that  name  who  lived  at  the  quaint  village  of  Edale. 
nglht  in  the  centre  of  the  Peak  districts.  This  quaint 
Derbyshire  village  has  its  little  church  and  cliurchvard 
where  many  of  the  yeoman  Pladfields  lie  buried,  "sur- 
rounded by  the  Kinderscout  Hills,  almost  mountains, 
from  l.SOO  to  2.000  feet  in  height.  This  in  the  district 
described  both  by  ^Irs.  Humphrey  Ward  in  "David 
Greive"  and  Charlotte  Bronte  in  iher  novel  "Jane 
Eyre." 
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Edale  is  not  far  from  liistoric  Castleton,  celebrated 
by  Sir  Walter  Scott  in  his  "Peveril  of  the  Peak",  with 
its  Mam  Tor,  Win  Hill,  the  Shiveriiig  Mountain,  the 
famous  Blue  Joihn  Mine,  and  other  places  of  fascin- 
ating historic  interest.  Chatworth,  Haddon  Hall,  and 
Rowsley  are  all  wit.hin  hailing-  distance,  and  through 
these  Derbyshire  vales  flows  the  well  known  River 
Derwent  of  Isaac  Walton  fame. 

Going  as  far  back  as  the  Field  of  Flodden,  1615,  there 
was  a  Major  Hadfield  fought  there,  and  his  sword  is  in 
the  possession  of  Mrs.  Hadfield  Bennett,  grand-daughter 
of  the  late  Mr.  George  Hadfield. 

Mr.  Samuel  Hadfield  wa,s  twice  Master  Cutler  of 
Sheffield,  first  in  1828  and  then  in  1837. 

One  branclh  of  the  family  was  represented  by  tjhe  late 
Mr.  George  Hadfield,  one  of  Sheffield's  Members  of 
Parliament  for  the  long  period  of  25  years. 

Another  branch  of  the  family,  on  the  Brown  side, 
has  been  represented  by  the  late  Sir  John  Brown,  second 
cousin  of  Sir  Robert  Hadfield,  who  did  so  much  for 
Sheffield  industrially  and  by  this  local  beneficence. 
He  was  in  his  time  botji  Mayor  and  Master  Cutler  of 
Sheffield,  in  fact  one  of  the  chief  builders  of  Sheffield '.s 
industry  between  the  years  of  1850  and  1870.  He  has 
often  described  how  in  the  early  days  he  took  long 
journeys  and  business  trips  by  coach  and  carriage,  at 
the  time  when  there  was  no  railway  to  Sheffield. 

Sir  Robert's  father  (Mr. Robert  Hadfield)  was  for 
fourteen  years  on  t^he  City  Council  of  Sheffield,  and 
chairman  of  the  Higlhways  Committee  for  many  years. 
He  and  his  wife  were  highly  respected  and  much  be- 
loved in  the  district. 

One  of  the  Robert  Hadfields  went  to  Canada  where 
he  married  Miss  Appleby,  the  sister  of  the  father-in- 
law  of  Sir  Charles  Hanson,  one  of  the  recent  Lord 
Mayors  of  London.  Miss  Hadfield,  daughter  of  Mr. 
Robert  Hadfield,  married  Mr.  Douglas  Cornell  of 
Buffalo  (N.  Y.) 

THE  EFFORTS  OF  THE  HADFIELD  DIRECTORS 

Tthroiigh  Sir  Robert  Hadfield 's  efforts,  and  those  of 
his  associates,  Mr.  A.  M.  Jack,  M.  Inst.  C.  E.,  formerly 
^Managing  Director  and  now  retired ;  Mr.  P.  B.  Brown, 
M.  Inst.  C.  E.  and  Major  A.  B.  H.  Gierke,  C.  B.  E.,  late 
R.  A.,  the  present  Managing  Directors,  also  other 
Directors  and  assistants,  there  has  been  built  up  at 
Sheffield  the  great  establishment  of  Messrs.  Hadfields 
Ltd.,  one  of  the  most  widely  known  steel-making  organ- 
isations in  the  world  and  one  particularly  prominent 
in  the  .special  steel  field.  Hadfields  do  not,  of  course, 
confine  their  efforts  to  manganese  steel  or  low  hysteresis 
steel,  but  include  in  t,heir  output  a  great  variety  of 
steels  for  many  purposes  both  as  steel  eastings,  forgings 
and  rolled  material. 

:\Ir.  A.  M.  Jack,  C.  B.  E.,  M.  Inst.  C.  E.,  formerly 
Works  Manager,  then  successively  Director,  Managing 
Director,  and  finally  Deputy  Chairman,  who  has  lately 
retired  after  a  faithful  service  of  33  years,  rendered 
great  assistance  in  the  development  of  the  fii-ra.  from 
comparatively  small  beginnings  to  its  present  large  scale, 
when  the  works  comprise  some  51  acres  of  buildings  and 
214  acres  of  land. 

.Mr.  1'.  15.  I'.i-nwii,  .M.  Inst.  C.  E.  has  been  with  the 
firm  since  li5b.S,  working  his  way  from  the  drawing 
office,  Works  Manager,  General  Manager,  and  Director, 


to  the  important  post  of  Joint  Managing  Director.  He 
received  ,his  early  training  at  the  famous  works  of  Messrs. 
Easton  &  Anderson,  Erith,  the  well  known  engineers. 
He  is  a  member  of  the  Institution  of  Civil  Engineers, 
Iron  ad  Steel  Institute,  Institution  of  Mining  and  Met- 
allurgy, and  Iholds  other  important  positions. 

Major  A.  B.  H.  Gierke,  C.  B.  E.  (late  R.  A.)  joined 
the  firm  m  1911,  and  rendered  particularly  able  service 
during  the  war,  having  conferred  upon  him  the  honour- 
able distinction  of  C.  B.  E.  His  long  experience  in 
artillery  matters,  also  many  years  in  the  Inspection 
Department  of  Woolwich  Arsenal,  proved  to  be  of  the 
hig/aest  service  in  war,  when  he  helped  to  found  and  or- 
ganise the  Munitions  Inspection  Department. 

LATEST  DEVELOPMENTS 

INSTALLATION  OF  ROLLING  MILLS 

It  is  only  natural  that  this  organisation,  after  devot- 
ing so  many  years  to  the  production  first  of  sound 
steel  castings  and  ingots  and  secondly  of  manganese, 
low  Ihysteresis,  and  other  special  steels  both  in  the  form 
of  castings  and  forgings  of  all  types,  should  so  largely 
add  to  their  rolling  and  forging  facilities,  including 
the  rolling  and  forging  of  special  alloy  steels. 

For  further  increasing  their  facilities  Hadfields  have 
recently  laid  down  t^ree  electrically  driven  rollino-  mills 
including  a  reversing  28-inch  blooming  and  finishing 
mill  and  ll-meh  and  14-inch  bar  mills,  all  of  the  most 
modern  and  improved  types.  The  two  smaller  mills 
wlQich  are  fully  described,  are  used  for  rollino-  billets  to 
tllie  various  commercial  sizes  of  bars,  rounds  and  squares 
Ihey  have  proved  very  useful  also  for  the  production  of 
special  alloy,  high-tensile  steels  for  motor-ears  and  eom- 

""^r'o  J'^'"^"';. 'P"""'-  other  special  steels. 

i  ne  ^8-inch  mill  witlh  its  large  reversing  motor,  will  roll 
1,. 300  tons  per  week  of  special  or  other  steel  ingots 
weighing  IVo  tons  each  down  to  2i/o  inch  billets  The 
motor,  which  is  supplied  witlh  current  on  the  Il^ner  svs- 
tem,  .IS  rated  at  3,200  horse  power  and  can  dell  with  a 
transient  peak  of  about  11,000  horse  power. 

The  new  28-inch  mill  is  also  designed  to  roll  the  well 
known  -Era"  (Trade  Mark)  manganese  steel  rails 
under  circumstance  as  to  cost,  control  of  quality,  etc 
that  s.nould  permit  of  eonsideralile  expansion  in  the 
use  of  this  product.  Many  other  forms  of  special  steel 
also  will  be  rolled. 

The  control  of  temperature  is  of  especial  importance 
in  special  steel  manufacture,  and  in  rolling  this  material 
It  IS  particularly  essential  not  only  to  start;  with  tihe 
piece  well  soaked  at  the  right  temperature,  but  to  roll 
at  such  a  rate  as  to  finis.h  at  the  correct  temperature 
it  IS  tor  this  reason  partly,  that  mills  of  such  ample 
power  and  with  such  elaborate  control  devices  have 
been  installed,  along  with  both  soaking  pits  and  reheat- 
ing furnaces.  In  fact,  without  deviating  at  all  from  the 
quality  standards  of  British  industry,  Hadfields'  new 
rolling  mills  also  should  produce  rolled  special  steel 
shapes  and  "Era"  (Trade  Mark)  manganese  steel  rails 
on  a  quantity  basis. 

AREA  OF  WORKS 

The  birds-eye  view  of  the  East  Hecla  Works  in  Fio-  1 
■shows  impressively  their  vast  extent.  Tjae  total  area  of 
buddings  IS  46  acres.  The  entire  space  covered  by  the 
lladtield  establishments  is  as  follows: 
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Liiiid.  l'>iiilcliii^^s 

(a)  East  Ilochi  Works                  120  46 

(b)  Ileela  Works                          lO'/a  41/2 

(c)  Cateliffc                                  m/2  V2 

(used  for  storaj^c,  rul)l)isli 
tippinp  and  otlicr  purpose) 

Grand  Total  ArcM           214  51 


Anion<r  tilie  various  buildiiitj>i-  Ib^  frreat  steel  foundry 
at  the  East  Ilecla  Works  cdaini  pre-eminence,  eoverin<^ 
an  area  larger  tlian  the  Crystal  Palace,  and  surpassing 
in  this  respect  any  other  steel  foundry  in  the  world. 

SECTION  1 1  1 
RECONSTRUCTION  AND  POST-WAR  WORK 
Achievements  During  The  War 
The  remarkable  achievements  of  Hadfields  Ltd., 
during  the  war  in  the  i)ro(luotion  of  fighting  and 
defensive  material  are  summarised  later  and  need  only 
be  mentioned  here.  Some  of  the  plants  were  employed 
on  a  very  large  scale  in  tlie  manufacture  of  high  explos- 
ive and  armour  piercing  shell  up  to  18"  calibre,  vai'ious 
types  of  war  material,  aeroplane  steel,  special  steels  for 
guns,  howitzers,  and  trench  mortars,  "Era"  (Trade 
Mark)  manganese  steel,  railway  work,  ])arts  of  crushing 
and  mining  machinery.  A  most  important  contribution 
was  the  supply  of  mangaese  steel  "Resista"  jhelmets  for 
the  protection  of  from  six  to  seven  inilliojis  of  soldiers 
of  British,  American,  and  other  nationalities.  The  use  ol 
this  "Resista"  material  ])reveiited  a  very  large  loss  of 
life  and  serious  wounds  in  tens  of  thousands  of  eases. 

Chdiiijiiif/  Over  to  Peace  rroduction 

Great  progress  has  been  made  since  the  termination 
of  the  war  by  Hadfields  Ltd.  at  their  East  llecla  Works, 
Sheffield  in  changing  over  to  peace  production.  Tliis 
formidable  task  has  been  accomplis/ied  without  the 
waste  of  a  single  building. 

The  pre-war  aiui  otlier  plants  have  been  partly  re- 
constructed and  still  fui-ther  enlarged,  every  building 
being  utilised  in  the  production  of  some  post-war  re- 
quirement. So  successful  has  been  the  change-over 
policy  that;  employment  is  now  found  for  about  7,000 
workpeople,  representing  an  increase  of  sometihing  like 
50%  over  the  pre-war  total.  During  tHie  war  Messrs. 
Hadfields  employed  15,000  \vorkpeo])1e. 

Readj)  For  Post-War  Work 

^Messrs.  Hadfields  are  now  in  an  excell(>n1  position  for 
dealing  with  post-war  work,  general  commercial  work, 
including  the  i)roduction  of  steel  forgings  and  steel 
castings  of  all  kinds  on  a  very  large  scale,  wliether  of  a 
lig;it  or  heav>'  character.  They  are  e(pially  equipped 
to  furnish  special  alloy  steels  for  autom()l)ile  and  aero- 
plane work  and  can  meet  all  requirenuMits  in  the  way 
of  tramway  and  railway  track  work,  crushing  machine- 
ry, dredging  machinery,  fitments  and  appliances  for 
collieries  and  locomotives,  car  and  wagon  castings,  gear- 
ing and  castings  over  a  wide  range  for  a  great  variety 
of  requirements. 

The  new  28-incli  rolling  mill  is  believed  to  be  tihe 
first  having  for  one  of  its  main  objects  the  production 
of  "Era"  (Trade  Mark)  manganese  steel  rails. 

Manganese  steel  long  ago  made  its  reputation  for 
durability  under  the  hardest  wearing  conditions.  Enorm- 
ous quantities  of  tramway  points  are  supplied  by  Had- 
fields to  English  municipal  corporation  as  well  as  to 


home  and  foreign  tramway  companies,  especially  for 
use  at  busy  junctions,  and  to  an  increasing  extent  "P>a" 
(Trade  Mark)  manganese  steel  rails  are  being  laid  in 
Itusy  stations  and  for  curves  involving  severe  running 
and  frictional  strain. 

The  28-inch  mill  also  will  .serve  to  meet  tjrie  increased 
demand  for  Hadfields'  special  high  carbfin  and  alloy 
steels  for  the  motor  and  other  industries,  including  the 
"Heela"  (Trade  Mark)  series  of  .special  steels  for  motor 
cars,  commercial  vehicles,  aircraft  and  other  purposes. 
"Hecla  S.55"  (Trade  Mark)  Silico-manganese  spring 
steel;  the  various  grades  of  "Galahad"  fTrade  Mark) 
non-rusting  steel  and  numerous  special  alloy  steels. 
Other  steels  produced  and  rolled  in  addition  to  "Era" 
(Trade  Mark)  manganese  steel  and  those  mentioned 
above  are  "Era  51"  and  "Era  53"'  \v;iich  have  been 
found  to  be  admirable  substitutes  for  the  more  expensive 
alloy  steels. 

Hadfields  claim  specially  high  quality  for  their  steel, 
because  in  the  manufacture  of  all  their  ingots  they  em- 
ploy tihe  Hadfields  sound  steel  system,  which  ensures 
the  j)roduetion  of  perfectly  solid  rolled  blooms,  billets 
or  rails,  free  from  unsounfiness.  piping  and  segregation, 
while  at  the  same  time  yielding  a  higher  percentage  of 
finished  steel  than  under  the  ordinary  metiiods. 

A  remarkable  example  of  the  specially  uniform  nature 
of  the  soundness  o£  tjie  Hadfield  steel  has  been  shown 
by  an  independent  observer.  Dr.  J.  Newton  Friend, 
head  of  tihe  chemistrv'  department  of  the  ^[unicipal 
Technical  School,  Birmingham,  who  has  been  carrying 
out  experiments  for  the  committee  of  tjie  Institution  oi 
Civil  Engineers  on  Deterioration  of  Structures  exposed 
to  Sea  Water  Action,  in  the  important  research  they 
have  now  in  hand, — one  that  will  probably  last  for 
many  years  and  on  wliicri  already  .several  thousand 
pounds  have  been  expended.  The"  Hadfield  company 
prej)ared  about  1,550  specimens,  the  greater  part  of 
which  were  from  their  steel  made  under  tjieir  sound 
steel  system,  which  they  claim  to  be,  as  far  as  humanly 
practicable,  entirely  free  from  the  above-mentioned 
disabilities,  namely  unsoundness,  piping  and  segrega- 
tion. Dr.  Freind  undertook  the  full  series  of  corrosion 
and  other  tests  on  tihese  various  steels,  .some  1.350  spec- 
imens in  all.  Quite  unprompted,  he  recently  made  the 
remark,  "I  think  you  will  find  the  report  on  t.he 
strained  steels — their  resistance  to  coi-rosion — very 
interesting.  The  uniform  variation  in  density  with 
strain  is  a  striking  testimonial  to  the  even  composition 
of  the  metals  you  i)rovided"'. 

Dr  G.  K.  Burgess,  Cliief  of  the  DivLsion  of  Metallur- 
gy, United  States  Bureau  of  Standards,  Washington. 
D.  C,  reported  with  regard  to  his  examination  of  100 
tons  of  ingots  sent  over  to  Amerca  for  rolling  into  rails 
that  "the  results  of  tiie  present  investigation  of  37 
ingots  of  the  Hadfield  type  s.how  that  he  (Sir  Rol)ert 
Hadfield)  was  not  far  astray  in  the  confident  predic- 
tion of  uniformity,  physical  soundness  and  freedom 
from  chemical  segregation.  In  fact,  it  is  difficult  to 
imagine  37  ingots,  from  as  numy  heats  of  steel,  more 
uniform  in  ((uality  and  properties,  and  as  free  from 
tho.se  undesirable  (pialities  and  uncertainties  that  beset 
*he  ordinary  ingot  from  which  rails  are  made". 

Products  of  Hadfields  Ltd 

Amongst  the  various  products  manufactured  by 
Messrs.  Hadfields  are  steel  ca.stings  and  forgings  up  to 
30  tons  in  weight,  for  all  cla.s.ses  of  engin^ring,  colliery 
and  mining  purposes,  complete  crushing  plants,  oruslhers, 
jaws,  gyratory  and  •'Hecla"  disc  screens,  elevators,' 
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etc.  for  mines  and  quarries.  Steel  easting's  include  lo- 
comotive and  roUino-  stock  wheel-centres,  axle  boxes, 
and  other  locomotive  eastings ;  wjieels  and  axles  com- 
plete, tyres  and  general  eastings  for  carriages  and 
wagons;  castings  for  colliery  work,  including  wheels  and 
axles  for  mining  tubs  and  wagons,  besides  rollers,  pul- 
leys. Messrs  Iladfields  also  supply  casting  for  hydrau- 
lic and  steam  cylindei-s,  gearing,  hou.sing  for  rolling 
mills,  dynamo  castings,  turbine  castings,  automobile 
and  aeroplane  steels. 

Hadfield's  "Era"  patent  manganese  steel  is  em- 
ployed in  the  numufacture  of  car  and  barrow  wheels, 
the  wearing  parts  for  crushing-  and  other  machinery. 
It  is  also  used  in  making  dredger  accessories  and  rails. 
The  whole  range  of  railway  and  tramway  trackwork  is 
covered,  whilst  forged  products  include  shafts  and 
axles  of  all  descriptions,  besides  turbine  forgings,  bridge 
work,  etc.  Other  specialities  include  spring  steel, 
"Hadura"  rolls,  milling  and  other  cntting  tools. 

In  addition,  t.iie  Ordnance  Department  is  on  a  very 
large  scale,  and  includes  the  manufacture  of  tlie  im- 
proved Hadfield  armour-piercing  projectile  with  which 
extraordinary  results  have  been  obtained  against  hard- 
faced  armour  up  to  15  in.  in  thickness,  including  the 
attack  at  normal  impact,  also  from  10  to  30  deg?  and 
even  higher  degrees  of  obliquity.  Cast  and  forged 
"Era"  steel  is  used  for  shields,  gun  mountings,  ammuni- 
tion and  communication  tubes,  conning  and  other  towers, 
etc.  During  the  war  Messrs  Hadfields  produced  lar-c 
numbers  of  guns  and  howitzers  up  to  9.2."  in  ealibiv, 
also  large-calibre  trench  ^lowitzers,  all  made  from  their 
own  special  steel. 

The  total  output  capacity  of  the  Hadfield  steel  works 
amounts  to  over  4,000  tons  per  week,  comprising  tlic 
maiuifacture  of  steel  by  the  following  proces.sesT  (1) 
Open-hearth,  acid;  (2)  Open-hearth,  basic;  (3)  Had- 
field's special  .system;  (4)  .side-blown  converters;  (5) 
electric  furnaces;  (6)  crucible  east  steel.  In  addition, 
they  have  a  large  iron  foundry  with  an  output  capacity 
of  300  to  400  tons  per  week. 

SECTION  IV 
STEEL-MAKING  FACILITIES 

Before  taking  up  further  details,  a  general  descrip- 
tion of  tlie  plant  on  whicji  the  n)ill  depends  for  its 
supply  of  .steel  will  he  in  order. 

Iladfields'  steel  plant,  housed  in  the  adjoining  build- 
ing. 600  feet  in  length  and  covering  1-34  acres,  is  shoAvn 
in  figures  2  and  3. 

Open  Hearth  Ftirnaces 

This  plant  comprises  the  most  modern  type  of  open 
lunirth  steel  furnaces  each  having  a  melting  capacity  of 
from  28  to  35  tons  per  ciharge.  The  output  capacity  of 
Ihe  sleel  phuit  is  alinut  1,200  Idus  jjcr  week. 

Ehr/r/c  Fiinidccs 

In  this  shop,  twelve  electric  furnaces  of  from  li/. 
to  6  tons  capacity,  chiefly  of  the  latter  size,  were  at 
work  during  the  war,  melting  not  far  slioil  of  1,000  tons 
of  sleel  per  week.  This  plant  (figure  2)  comprises 
nine  electric  furnaces  of  6  to  7  tons  capacity,  and  three 
smaller  furnaces,  making  twelve  in  all.  The  complete' 
plant,  with  *  total  melting  capacity  of  2,300  tons  i)er 
week,  was  built  at  a  cost  of  al)0ut  £260.000. 

Most  of  the  scrap  melted  during  ihr  wai'  was  in  ihc 
shape  of  turnings,  drilling  ami  snudl  .scraj).  This  resid- 
ual material  would  otherwise  have  l)een  wasted,  the 
railroads  being  so  overloaded  tjiat  it  was  hardly  pos- 


sible to  send  such  sera])  to  the  blast  furnaces  for  remelt- 
ing.  This  melting  shop,  therefore,  enabled  very  great 
economy  to  be  effected,  as  the  electric  furnaces  were  fed 
almost  exclusively  with  tjiis  steel  scrap,  material  of 
little  or  no  use  for  other  purposes. 

The  residts  given  by  the  c(mibincd  0[)('U  hearth  and 
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Electric  Furnaces 
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quite  apart  from 
<'af;h  week  of 
calibre  hardened 
12  in.  to  15  in., 
most  difficult  of 
ductions.  Such 
tricate  work  of 
fore  of  special  c 


their  production  each 
about  1,000  large- 
armour-piercing  shell 
probably  one  of  the 
all  metallurgical  pro- 
a  large  output  of  in- 
this  kind  was  there- 
redit  to  this  firm. 


Corporation  Electricity 

During  the  war  no  less  than  about 
one  million  electric  units  of  power 
were  required  weekly,  of  which  about 
50  per  cent  was  used  for  melting  pur- 
poses. This  was  supplied  by  the  Shef- 
field Corporation,  and  a  tribute  .should 
be  paid  to  its  staff,  which  rose  to  the 
occasion  and  met  the  severe  demand 
put  upon  them  by  Hadfields.  Not- 
withstanding the  many  difficulties  that 
existed  at  the  time.  Hadfields  plant 
never  experienced  any  stoppage 
through  lack  of  the  necessary  electri- 
cal energy  to  operate  this  large  bat- 
tery of  electric  furnaces. 

(to  be  continued) 


Fig.  3 
Open   Hearth  Furnaces 

electric  steel  plants  enabled  Hadfields  to  produce  cast 
steel  blanks,  whiclh  were  pressed  directly  into  the  form 
of  explosive  sjiell  of  the  highest  quality,  without  the 
intervention  of  any  rolling  mill  or  forge.  During  the 
war  period  Messrs.  Hadfields  were  turning  out  n^^arly 
0,000  per  week  9.2  inch  high  explosive  slieels.    This  was 


MORE  SAFETY  WORK 

That  we  shall  see  in  the  immediate 
future  a  greater  development  of  pub- 
lic safety  work  together  with  a  cam- 
paign against  industrial  accidents  car- 
ried on  Avith  even  greater  activity 
through  organized  effort,  is  the  state- 
ment of  Marcus  A.  Dow.  General  Safe- 
ty Agent  of  the  New  York  Central 
Lines,  newly  elected  president  of  the 
National  Safety  Council  at  the  eleventh 
annual  c(nigress  held  at  Detroit  Aug- 
ust 28-  September  1 

In  accepting  the  leadership  of  the 
Council  for  tlie  new  year  Mr.  Dow  said 
further  that  every  effort  would  be 
made  in  the  forthcoming  year  to  re- 
duce the  national  loss  of  life  from  in- 
dustrial and  public  accidents  which 
bist  year  totaled  approximately  80.000 
deaths. 

"The  saftey  movement  has  long  since 
passed  the  reform  stage."  said  Mr. 
Dow.  "It  is  now  a  practical,  construc- 
tive movement.  While  mucli  has  been 
accomplished  in  lessening  aiecident 
casualties  in  industry,  much  still  re- 
mains to  be  done.  We  are  cutting 
down  industrial  accidents  and  now 
must  work  for  a  great  development  of 
public  safety  without  neglecting  industrial  safety 
work.  The  right  to  work  and  mingle  in  public  places 
without  injuni'  is  the  right  of  every  citizen  of 
this  country.  The  National  Safety  Council  is 
pledged  to  promote  a  national  spirit  which  will 
make  the  recognition  of  the  riglht  paramount  in  the 
minds  of  the  people." 
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The  Estelle  Process 

ELECTROLYTIC  REDUCTION  OF  IRON  FROM 
ITS  ORES 

By  AXEL  ESTELLE 


"Mining  and  Metallurgy"  published  in  its  number  of 
December  last  year  an  article  on  "Commercial  Production 
of  Electrolytic  Iron,"  describing  the  so-called  "Eustis 
Process".  This  process,  which  produces-  electrolytically 
iron  tubes  from  sulphide  ores,  is  in  the  article  said  to  be 
"unique  in  iron  metallurgy."  As  the  electrolytic  produc- 
tion of  iron  tubes  is  already  well-known,  the  uniqueness  of 
the  process  can  only  refer  to  the  electrolytic  reduction  of 
iron  from  its  sulphide  ores. 

This  reduction  as  indicated  by  Mr.  Eustis,  however,  is 
by  no  means  new;  the  present  writer  gave  long  ago  (es- 
pecially in  the  American  Letters-Patent  1,162,150  of 
November  30tli  1915,  and  Canadian  Patent  157,266  of 
Aug.  I,  1914)  an  exact  description  of  it,  far  more  detailed 
than  lias  been  done  in  the  above  mentioned  paper.  Besi- 
des, tlie  invention  was  made  in  1912,  and  the  inventor 
filed  an  application  for  letters-patent  for  it  in  his  native 
country,  Sweden.  He  then,  it  is  true,  withdrew  the  appli- 
cation before  it  was  submitted  to  public  inspection,  on 
account  of  his  not  meeting  with  a  sufficient  interest  in  his 
invention.  Tlic  fact  is  that  important  deposits  of  sulphide 
iron-ores  are  not  found  in  Sweden;  therefore  the  inventor 
was  not  inclined  to  protect  a  process  that  could  be  of  ad- 
vantage only  to  foreign  countries  and  that,  in  fact,  would 
be  prejudicial  to  the  export  of  high-class  iron  from 
Sweden. 

Tlie  writer,  liaving  meanwhile  taken  up  residence  in 
Germany,  then  stated  that  certainly  Canada,  where,  as 
well  known,  immense  quantities  of  sulphide  iron-ores  are 
found,  might  have  an  interest  in  the  process;  For  this 
reason  lie  filed  again  applications,  almost  simultaneously, 
in  Canada,  the  United  States  and  Germany. 

As  a  result  of  the  war,  the  inventor  was  informed,  only 
after  the  lapse  of  a  number  of  years,  that  Canada  and 
the  United  States  had  granted  him  the  patents.  An  invi- 
tation to  come  to  Canada  in  order  to  discuss  the  utilization 
of  the  invention  never  reached  him  until  after  the  war. 

Dissolving  the  Iron 

In  the  above-mentioned  article  in  "Mining  and  Metal- 
lurgy", to  which  the  attention  of  the  writer  was  drawn  a 
short  time  ago,  he  sees  tliat  his  idea  has  been  taken  up  by 
other  peoj)le. 

The  Chemistry  of  the  Eustis  Process  is  described  in  the 
article  by  the  two  equations 

3  FeCl^  =  Fe  +  2FeCl3  and 

2  FeClg  -f  FeS  =  SFeCl^  +  S 
The  first  equation  is  identical  with  that  of  No.  (2)  of 
the  above-mentioned  American  patent.  What  the  second 
equation,  in  whicli  the  sulphide  ore  is  represented  by  the 
mono-sulphide,  FeS,  signifies  is  contained  in  the  lines 
89-9()  on  Page  2  of  the  patent.  The  equation  itself,  how- 
ever, has  intentionally  not  been  included,  as  the  solution 
of  the  problem  is  not  so  simple  as  this  equation  would 
lead  us  to  assume. 

I-'irst  it  is  to  be  observed  tli.-it  most  of  the  suli)lu]r  com- 
])()iinds  of  iron  are  not  solul)lc,  or  (  Isc  rather  difficult  to 
dissolve,  in  dilute  acids  and  in  solutions  of  ferric  salts. 
This  is  specially  the  case  with  iron  ])vrites.  but  also  with 
magiiitic  pyrites  or  py  rrhot  itr.  whicli,  tliough  it  contains 
•uore   sulphur   tliaii    tin-    iiKiiiDsiilpiiidr,   is   generally  not 


much  better  for  use.  Therefore  it  is  proposed  in  the 
patent  to  remove  first  this  additional  sulphur  in  any  of  the 
ways  already  known. 

Difficulties  of  Using  a  Ferric  Solvent 

But,  even  when  the  mineral  has  been  turned  into  mono- 
sulphide,  a  direct  leaching  with  only  a  ferric  salt  solu- 
tion is,  for  different  reasons,  hard  to  accomplish.  The 
elementary  sulphur,  which  precipitates  as  shown  in  the 
second  equation  above,  has  a  very  disturbing  influence, 
especially  as  relatively  hot  solutions  are  necessary  for  the 
treatment.  This  sulphur,  which  coagulates  in  chloride  so- 
lutions and  does  not  remain  suspended  in  a  colloidal, 
finely  divided  condition,  soon  forms  an  impervious  covering 
round  the  mineral  grains  and  stops  in  this  way  the  further 
reaction  of  the  ferric  solution.  Moreover,  we  must  re- 
member that  a  ferric  salt  in  aqueous  solution  is  always 
partly  dissociated  hydrolytically  into  hydroxide  of  iron 
and  hydrochloric  acid,  as  this  equation  shows : 

The  degree  of  dissociation  of  the  hydrocloric  acid,  how- 
ever, is  very  high  and  for  this  reason  the  concentration 

FeClg  +  3H,0      ^  ^    Fe(OH),  +  3HC1 

of  the  H-ions  will  surpass  the  ferric-ions.  The  chloride 
of  iron  accordingly  does  not  react  with  the  iron  sulphide 
in  the  simple  way  that  the  second  equation  indicates  in 
the  article  mentioned. 

The  hydrochloric  acid  formed  by  hydrolysis  reacts  on  the 
iron  sulphide  and  releases  an  equivalent  quantity  of  hy- 
droxide of  iron,  by  which  reaction  sulphuretted  hydrogen 
at  first  is  formed.  All  the  latter,  or  at  least  the  larger 
part  of  it,  reduces  unaltered  chloride  of  iron  and  precipi- 
tates sulphur.  The  hydroxide  of  iron  at  first  set  free  is 
turned  by  the  surplus  of  chloride  into  soluble  oxyehlo- 
rides,  which  however,  as  fast  as  the  chloride  becomes  re- 
duced change  into  soluble  basic  combinations  as,  for  ex- 
ample, Fco  CI  (OH) 5.  Finally,  when  the  greater  part  of 
the  chloride  has  been  reduced,  sulphureted  hydrogen  es- 
capes and  the  reaction  might  be  the  following: 
5FeS  -f  4FeCl3  -f  nH^O  =  5  FeCl,  +  2Fe2Cl  (OH)^  + 
5H,S  +  (n-10)  H,0 

The  consequence  of  the  hydrolytic  dissociation  of  the 
chloride  of  iron  is  that  when  leaching,  if  there  is  no  free 
acid,  besides  sulphur,  all  kinds  of  insoluble  basic  ferric 
compounds  are  formed,  which  also  work  disturbingly  in 
many  regards,  and  part  of  the  sulphur  escapes  as  sulphu- 
retted hydrogen. 

Another  disadvantage  connected  with  the  leaching  of  the 
ore  with  chloride  of  iron  is  that  part  of  the  sulphur,  al- 
though but  a  small  part,  oxidizes  to  sulphuric  acid  and 
that  the  solution  is  getting  more  and  more  sulphate-con- 
taining, which  should  be  avoided  when  reducing  pure  iron. 

Should  the  ore,  together  with  iron,  contain  any  other 
sulphides  of  metals  that  might  be  of  use,  then  the  direct 
leaching  with  chloride  of  iron  is  still  more  unsuitable,  as 
these  foreign  metals  are  dissolved,  although  not  quantita- 
tively. There  is  obtained  not  only  a  solution  of  ferrous 
chloride  containing  compounds  of  other  metals,  which  so- 
lution must  be  specially  treated  before  electrolysing  in 
order  to  utilise  these  metals  and  get  the  purest  iron  pos- 
sible, but  also  a  residue  of  gangue,  sulphur  and  sulphides 
of  metal  that  remain  undissolved  and  that  cannot  always 
be  economically  treated. 
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The  K.slrllr  Proems 

All  the  abovc-iiicntioncd  disadvaiitagfs  and  (iiff'icnltics 
are  avoided  by  tlie  invention  of  tlir  autlior.  Tlic  process 
aecording  to  this  invention  consists  essentially  in  first 
Icaeliing  tlu-  raw  material  with  weak  non  oxidizing  acid 
and  in  then  separating  tlic  iron  eleetrolytieally  with  inso- 
luble electrodes  from  the  solution  of  the  salt  of  iron  so 
formed,  a  suitable  method  being  employed  for  conti- 
nuously regenerating  the  solution  as  diagraiumatically 
shown  in  the  drawings  filed  with  the  ))atcnts. 

One  of  the  figures  illustrates  the  various  steps  by  which 
the  iron  and  sulphur  are  separated  from  each  other  and 
from  the  residue  of  the  ore,  the  leaching  being  done  sim- 
ply by  a  dilute  non-oxidizing  acid.  The  other  figure  il- 
lustrates the  same  when  a  part  of  the  ferric  solution  pro- 
duced by  electrolysis  is  used  with  the  same  dilute  non- 
oxidizing  acid  as  leaching  fluid.  The  process  is  the  same, 
step  for  step,  the  difference  being  the  addition  of  sup- 
plemental leaching  liquid  at  one  stage,  to  the  main  leach- 
ing liquid  first  mentioned  above.  Of  course  the  material 
produced  or  sejjarated  by  the  various  steps  of  the  process 
may  be  collected,  washed  and  used  continuously  where 
made  available. 

After  the  sulphide  iron-ore  has  been  converted  into  the 
readih'  soluble  form  as  more  particularly  explained  in  the 
patent,  the  above  described  leaching  and  electrolytic  treat- 
ment can  be  carried  out.  It  has  already  been  frequently 
proposed  to  treat  copi)er  and  zinc  ores  or  their  smelted 
products  in  a  similar  manner.  The  known  processes  in- 
volving this  treatment  are,  however,  totally  unsuitable  for 
the  present  purpose,  because,  when  extracting  iron,  quite 
other  conditions  exist,  which  render  necessary  a  treatment 
essentially  different  from  these  processes. 

In  the  Patent  the  nu'thod  is  described  in  the  following 
manner : 

"For  carrying  the  new  process  into  practice,  two  cases 
must  be  considered: — (1)  When  the  raw  material  contains 
valuable  metals  which  it  is  desired  to  extract  as  by-pro- 
duets.  This  case  is  to  be  regarded  as  the  normal  one.  (2) 
When  the  raw  material  contains  no  such  metals. 

Separation  of  Iron  and  Other  Metalx 

"The  following  is  an  example  of  the  manner  in  which 
the  present  invention  may  be  carried  into  effect.  The 
raw  material,  reduced  to  a  suitable  size,  is  treated  at  a 
temj)erature  of  about  40  deg.  to  80  (leg.  C.  with  a  dilute, 
non-oxidizing  acid,  prefiTably  hydroi-hloric  acid.  As- 
suming that  the  latter  acid  be  employed,  the  result  of  the 
reaction  is  the  formation  of  ferrous  chloride  and  sulphu- 
retted hydrogen,  in  accordance  with  the  well-known  equa- 
tion : 

FeS  +  2HC1  =  FeCl,  -f  HS  (1) 
"Other  sulj)hur-containing  metals  possibly  present,  as 
well  as  a  small  residue  of  gangue,  remain  behind  in  the 
lixiviating  apparatus.  These  particular  metals,  being  in 
this  highly  concentrated  form,  can  subsequently  be  very 
advantageously  treated.  The  solution  of  ferrous  chloride 
is  eleetrolyzed  in  suitable  decouiposition  or  electrolytic  cells 
witii  insoluble  anodes,  these  cells  being  however  of  ex- 
tremely simple  construction  because  the  solution  contains 
only  one  single  metal.  A  portion  of  the  iron  is  now  de- 
posited, while  twice  this  amount  of  iron  is  converted  into 
the  corresjionding  ferric  compound,  as  the  following 
equation  shows: 

3FeCb,  =  Fe  +  2FeCl,  (2) 

Separation  of  Sulphur  and  Regeneration  of  Aeid 
"The  ferric  chloride  obtained  is  now  passed,  together 
with  the  equivalent  quantity     of  sulphuretted  hydrogen 


evolved  in  accordance  with  t'quation  (Ij,  into  an  obsor))- 
tion  tower  or  other  suitable,  similar  apparatus,  the  ff>l- 
lowing  known  reaction  then  occurring: 

2FeCI,  -f  H.S  =  2FeCl2  -f  2HCI  -f  S  (3) 

"The  acid  jjreniously  combined  with  the  ele<trolytically 
deposited  iron  is  in  this  manner  again  liberated  in  order  to 
be  available  for  further  use,  whib:  the  corresponding 
quantity  of  sulphur,  simultaneously  separated,  needs  only 
to  be  removed  and  converted  by  known  methods  into  one 
of  the  commercial  forms. 

"By  this  pr(Kess  there  are  therefore  extracted  in  a 
simple  manner  not  only  the  eleetrolytieally  deposited  iron 
but  also  the  corresj)onding  quantity  of  sulptiur.  The 
valuable  metals  remain  behind  as  comj)Ounds  with  sulphur 
and  can  be  recovered  by  a  separate  process.  The  acid 
employed  as  solvent  is  continually  regenerated,  and  then 
re-employed. 

"A  special  advantage  of  this  process  is  that  sulphur  is 
eliminated  in  a  separate  apparatus  and  is  not  rendered 
impure  by  the  residues  when  the  raw  material  is  dis- 
solved. An  added  advantage  is  that  the  electrolyzing  di 
vices  can  be  of  extremely  simple  construction,  as  it  is  a 
question  of  keej)ing  several  different  metals  separate  from 
one  another. 

"In  the  above-stated  second  ease,  viz.  when  the  sulpliide 
of  iron  contains  no  other  valuable  metals  or  at  least  no 
sufficient  (juantities  to  warrant  recovery,  the  above  de- 
scribed jjrocess  may  obviously  be  also  employed.  Under 
some  circumstances  it  is,  however,  preferable  somewhat  to 
modify  the  process,  for,  since  no  valuable  attendant  metals 
need  to  be  taken  into  consideration,  it  xvould  he  possible 
directly  to  lio'iviate  the  sulphide  of  iron  with  the  ferric 
solution  directly  obtained  from  the  electrolytic  or  decom- 
position cells  (*)  For  this  purpose,  however,  a  certain 
quantity  of  free  acid  must  be  present,  and  as  the  solution 
to  be  eleetrolyzed  should  contain  no  free  aeid.  or  at  least 
no  material  quantity,  the  acid  must  be  neutralized  or  sat- 
urated before  the  solution  is  subjected  to  electrolysis.  This 
again  would  mean  a  continual  increase  of  the  quantity  of 
solution  and  a  corresj)onding  loss  of  acid  and  iron.  This 
disadvantage  can.  however,  be  obviated  by  supplying  only 
a  portion  of  the  ferric  solution  directly  to  the  lixiviating 
apparatus,  while  the  remainder  is  passed  through  the  ab- 
sorption tower  provided  in  case  No.  1,  in  order  to  reach 
the  lixiviating  apparatus  only  at  some  later  time.  In  this 
manner  the  necessary  quantity  of  free  acid  is  supplied  ^iid 
as  this  should  be  neutralized,  the  quantity  of  suli)hur;  tt'  (l 
hydrogen  necessary  to  furnish  this  acid  is  jirodueed. 

"By  the  process  described  in  this  invention  it  is  there- 
fore made  possible  to  ]>roduce  electrolytic  iron  from  ores 
and  smelted  products  which  have  hitherto  been  regarded 
as  almost  worthless.  Moreover,  the  new  process  is  a})- 
plicable  to  any  sulphide-containing  smelter  product,  pro- 
vided that  the  percentage  of  soluble  sulphide  of  iron  In 
sufficiently  high. 

"As  this  invention  is  not  limited  in  its  application  to  one 
product  only,  it  is  of  no  consequence  that  the  iron  is  ob- 
tained in  a  crude  form  as  "electrolytic  crude  iron."  The 
decomposition  cells  can  on  that  account  be  of  very  simple 
construction.  .\s  no  free  aeid  is  present,  and  no  destruc- 
tive gas  is  evolved  at  the  anodes,  the  cells  are  well  pn 
served. 

"Tile  separated  iron  is  preferably  melted  in  an  electric 
furnace,  this  iron  being  alloyed  simultaneously  if  desired 
with  other  metals  for  special  jiiirposes.  " 


(*)  The  italics  show  the  words  in  the  Estelle  patent 
that  correspond  with  the  second  equation  of  the  "Eustis 
Process"  mention  above. 
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Electrolytic  Reduction  of  Iron  Odides 

The  above  described  invention  relates  to  the  utilization 
of  suli)hide  iron-ores.  The  author  also  carried  out  an- 
other electrolytic  treatment  for  reducing  iron  from  its 
ordinary  oxide-ores.  This  invention  was  made  a  short 
time  before  the  war  and  an  application  for  letters-patent 
was  filed  for  it  in  November  1914.  The  American  Patent, 
published  on  August  6th,  1918,  has  the  number  1,275,161. 
The  Canadian  Patent  is  No.  188,'1.62,  Jan.  28th,  1918. 

Tile  invention  proposes  the  production  of  iron  by  the 
electrolytic  dissociation  of  a  hot  slimy  precipitate  of  iron 
hydroxide  suspended  in  an  electrolyte  of  caustic  alkali, 
comj)rising  for  example  35  per  cent  water,  35  per  cent 
caustic  soda  and  30  per  cent  ferric  hydrate,  the  electrodes 
being  of  iron,  nickel  or  any  other  suitable  material  that 
resists  tiie  effect  of  the  current  and  of  the  hot  electrolyte. 
By  the  action,  of  the  electric  current  metallic  iron  is  pre- 
cil)itated  on  the  cathode  in  form  of  a  smooth  layer,  and 
oxygen  is  evolved  near  the  anode,  while  the  iron  hydroxide 
is  gradually  decomposed.  In  order  to  render  the  process 
continuous,  iron  hydroxide  may  be  added  to  the  electrolyte 
in  the  electrolyzing  tank  in  proportion  as  metallic  iron  is 
preci])itated. 

Under  the  influence  of  the  current  two  events  occur. 
By  the  action  of  so-called  electrophoresis  the  hydroxide  of 
iron  comes  up  near  the  cathode  and  would  firmly  adhere 
to  it  in  this  chemical  state,  if  the  electrolyte  were  not  si- 
multaneously decomposed.  On  the  other  hand  the  electro- 
lysis would  end  in  a  simple  decomposition  of  water,  if  the 
hydroxide  of  iron  were  not  reaching  the  cathode.  The 
sodium-ions  arriving  at  the  cathode  immediately  reduce  the 
ferric  oxide  and  insure  that  only  metallic  iron  is  deposited 
at  the  cathode,  whereas  the  hydroxyl-ions  deposited  at  the 
anode  dissociate  into  elementary  oxygen  and  water. 

The  electro-chemistry  of  the  process  may  be  shown  by 
the  following  equations: 

6NaOH  -f  6(F)  =  6Na"  +  60H' 
G  Na"  +  2Fc(OH),  =  2Fe  +  6NaOH  +  6(  +  ) 
60H'  =  30  +  3H,0  -f  G(— ) 

6NaOH  +  2Fc(OH),  +  6(F) 

=  2Fe  +  30  +  3H,0  +  6NaOH 
From  the  final  equation  it  is  clearly  seen  that,  by  the 
action  of  the  current, — 6  valence  charges  (F)  for -2  Mol. 
Fe  (OH).. — the  electrolyte,  the  caustic  soda,  remains  un- 
changed in  itf  chemical  state  and  only  the  ferric  oxide  is 
decomposed  into  its  elements,  iron  and  oxygen,  whereas 
the  water  of  hydration  separates  unchanged.  By  the 
l.itti  r.  it  is  true,  the  electrolyte  becomes  diluted,  but,  the 
electrolysis  occurring  at  about  100  deg.  C,  a  temperature 
far  below  the  boiling  point  (110  deg.)  of  the  electrolyte, 
there  is  so  much  water  cvajjorating  as  steam  with  the  oxy- 
gen that  commonly  an  ecjualization  is  obtained  by  this 
means. 

Process  Electrolytic,  not  Galvanic 

With  regard  to  the  above  description,  the  reduction  of 
iron  is  not  to  be  looked  upon  as  the  result  of  a  common, 
galvanic  jiroccss.  but  as  that  of  an  electrolytic  reduction. 
To  prove  this  statement,  an  experiment  may  serve,  in  which 
the  cathode  was  separated  from  the  hydroxide  of  iron  by 
a  jiorous  cell.  In  that  case  no  iron  was  deposited  and  the 
result  of  the  electrolyzing  was  only  a  decomposition  of 
water.  The  process  is  therefore  to  be  considered  as  uni- 
que in  electro-chemistry  in  this  regard  also,  that  a  in()]( - 
eule  by  aid  of  electrical  energy  is  separated  into  its  con- 
stituents parts  in  such  a  way  that  neither  of  them  has 
an  opportunity  of  funning  new  coinljinations  and  hotii 
tluTcfore  can  he  utilized   in  their  unchanged  state. 


The  fact  that  the  electrolyte  consists  of  a  strong  solu- 
tion of  a  caustic  alkali  has  tlie  great  advantage  of  per- 
mitting metallic  iron  to  be  used  as  the  material  of  con- 
struction, not  only  for  the  decomposition-cells  themselves, 
but  also  for  piping,  heating  apparatus,  devices  for  moving 
the  slimey  mixture  and  for  other  parts  coming  into  con- 
tact with  the  hot  electrolyte.  The  decomposition-cells 
therefore  can  be  made  air-tight,  and  for  that  reason  the 
oxygen  also  can  be  caught  and  utilized.  For  one  metric 
ton  of  iron  obtained  not  less  than  about  300  cubic  meters 
of  oxygen  are  produced. 

No  Diaphragms  Required 

The  electrolysis  occurs  without  making  use  of  dia- 
phragms. The  electric  current  required  is  1.6  to  1.8  Volt 
at  a  current  density  of  3  Amp.  per  sq.  dm.  At  an  effi- 
ciency of  current  of  about  90  per  cent,  the  consumption 
of  energy  is  about  2,800  K.W.H.  per  metric  ton  of  iron. 

The  deposited  metal  does  not  incline  to  a  lumpy  forma- 
tion as  is  the  case  with  the  ordinary  galvanic  process. 
However,  it  is  a  little  more  jjorous  than  ordinary  electro- 
lytic iron. 

Molding,  Rolling  and  Forging  Electrolytic  Iron  Without 

Fusion 

It  is  simple  to  provide  for  an  easy  separation  of  the 
metal  form  the  cathode  sheets,  if  it  is  to  be  utilized  as 
"electrolytic  crude  iron"  or  as  powdery  iron.  Having  not 
been  red  hot,  the  iron  may  in  a  simple  way  be  ground  to  a 
fine  powder.  This  peculiarity  of  his  iron  suggested  to 
the  author  the  idea  of  a  process  for  the  production  of  ob- 
jects of  pure  iron,  iron  alloys,  simple  and  alloyed  steel 
hy  making  use  of  powdery  materials,  by  making  at  first 
in  quite  a  special  way,  a  solid  compressed  mass,  free  from 
oxygen,  which  can  be  worked  up  by  common,  well-known 
methods  either  cold  or  red-hot.  The  objects  made  in  such 
a  way,  such  as  hollow  cylinders,  which  are  to  be  slit  and 
rolled,  may  accordingly  be  finished  without  any  melting 
of  the  material.  This  is  of  great  importance,  specially 
for  products  of  excellent  magnetic  qualities,  as  the  iron, 
as  is  known,  tends  to  absorb  gases  when  fused,  but  not 
when  only  red  hot.  The  possibility  of  giving  a  certain 
shape  during  the  compressing  of  the  powdery  materials 
has  in  itself  an  importance  that  is  not  to  be  undervalued. 

As  mentioned,  the  oxide  of  iron  that  is  to  be  electro- 
lyzed  must  be  in  a  hydrated  form.  Anhydrides,  as  he- 
matite and  magnetite,  may  therefore  be  hydrated  by  a  suit- 
able treatment  with  ordinary  or  caustic  soda,  by  which 
means  a  ferrite  of  sodium  is  first  produced,  which  is  then 
decomposed  by  the  addition  of  water  into  hydroxide  of  iron 
and  caustic  soda.  So  the  soda  is  not  consumed;  at  best  it  is 
causticised  in  accordance  with  the  following  equations: 

Fe.,0.,  +  2NaOH  =  Na.,Fe..O,  +  H.,0 
Fe.;0.,  +  Na..CO.,  =  Na>e',0,  -f  CO.. 
Na.Fe.b,  +  3H',0  =  2Fe  (OH) 3  +  2NaOH 

Sources  of  Raze  Material  for  Estclle  Process 

In  many  factories  by-products  are  formed,  which  if  not 
made  impure  by  carelessness  may  be  directly  utilized  for 
the  present  purpose,  such  as  iron  hydrates  obtaini  d  in 
factories  for  aniline  and  for  compounds  of  bromine.  Turn- 
ings also  may  serve  as  raw  material  for  the  jiroduction  of 
electrolytic  iron  by  this  method,  after  a  preliminary  wash- 
ing and  con\(-rsi()ii  into  hydrates. 

Whether  natural  ])roduets  as  common  iron  ores,  residues 
from  the  ])urif ieation  of  l);uixite  in  the  alumina  factories, 
and  sulphide  iron  ores  (pyrite  and  pyrrhotite),  should  be 
used  as  raw  material,  is  in  any  single  case-  a  question  only 


I'lO 


IKON    AND    S  T  E  E  L    OF    ( '  A  N'  A  T)  A 


(Mol)fr  1022 


of  sopar.ilioii  or  concentration.     Willi  magnetite  as  raw 
material   an   oxvgcn   compound   of   iron,   practically  free 
from  ganf{uc,  may   I)t    obtained   economically   as   is  well 
known"    Sidjiliide  of  iron  can  hv  freed  from  the  gangue 
by  a  variety  of  jiyritic  smelting,  and  from  sulpluir  to  a  suf- 
ficient extent  by  roasting  and  in  other  ways.     For  the 
treatment  of  pyritc  and  ))yrrhotitc,     containing  bedsides 
iron  other  useful  metals  such  as  copper,  nickel  and  cobalt, 
and  also  precious  metals  (Canadian  ores  especially),  the 
method  ojx  ns  uj)  new  ways,  which  may  lead  to  the  ultiliza- 
tion  not  alone  of  the  above-mentioned  metals  but  also  of 
the  iron,  as  well  as  of  the  suli)hur.     Non-magnetic  iron 
ores,  in  the  first  iilaee  the  hydratcd  ones  (brown  hema- 
tite, bog  ore,  etc.)  are  hard  to  concentrate,  so  that  they 
are  less  suitable  raw  materials  for  the  electrolytic  reduc- 
tion of  iron  than  the  above  mentioned  ores.     In  the  treat 
ment  in  question  it  is  most  important  that  no  considerable 
quantity  (ff  gangue  shoidd  enter  the  apparatus.  Lately, 
the  author  has  succeeded  in  finding  out  a  treatment  for 
bringing  such  ores  in  a  way  other  than  roa.sting  to  a  very 
strong  magnetic  state.    This  gives  him  ])romise  of  making 
also  of  these  non-magnetic  ores  suitable  raw  materials  for 
his  process. 

Suf/gc.sfrd  Uses  far  Oj\i/gcn 

Regarding  the  utilization  of  the  oxygen  produced  as  a 
by-produet  in  the  alkaline  process  of  electrolytically  re- 
ducing iron,  we  mu.st  mention  some  special  uses.  In  .smelt- 
ing works  the  oxygen  is  not  only  highly  serviceable  for 
autogenous  welding  and  cutting,  but  also  for  purely  me- 
tallurgical purposes.  If,  for  example,  in  the  Siemens- 
Martin  ))rocess  it  were  possible  to  increase  the  content  of 
oxygen  in  the  compressed  air  by  about  2  per  cent.,  a 
temperature  could  be  reached,  that  would  permit  refining 
processes  that  otherwise  can  be  carried  on  only  in  the 
electric  furnace.  It  is  only  during  .short  periods,  that 
the  air  must  be  thus  rich  in  oxygen. 

For  the  utilization  of  the  nitrogen  of  the  air,  as  in  tiu- 
process  with  electric  arcs,  cheap  oxygen  is  of  importance 
as  has  been  shown,  since  the  yield  is  improved  by  using 
the  so-called  ideal  gas  mixture,  consisting  of  equal  volumes 
of  oxygen  and  nitrogen,  instead  of  the  air.  It  may  also  be 
an  advantage  to  have  cheap  oxygen  at  one's  disposal,  when 
oxidizing  ammonia  to  nitric  acid. 

Finally  the  writer  wishes  to  draw  attention  to  the  fact 
that  in  the  su))ply  of  electric  current,  large  fluctuations 
have  no  significant  influence  on  the  quality  of  the  iron 
separated.  For  this  reason  an  industry  based  on  the  alka- 
line process  of  reducing  iron  electrically  seems  to  be  suit- 
ed to  serve  as  a  consumption-regulator  for  electric  een- 
tral  stations. 

This  electrolytic  iron  industry  undoubtedly  would  be 
able  to  fulfil  the  principal  conditions  of  commercial  suc- 
cess without  any  difficulty,  the  raw  material,  as  a  rule, 
being  nearly  everywhere  obtainable.  The  finished  pro- 
duct, if  cheap  enough,  would  find  an  unlimited  sale,  and 
the  plant  itself  would  need  relatively  few  hands. 


PRODUCTION  OF  IRON  AND  STEEL, 
AUGUST,  1922 

Pig  Iron  and  Fcrro-AIlof/s 

The  Dominion  Bureau  of  Statistics  reports  that  the  pro- 
duction of  pig  iron  suffered  a  decline  of  li.\>'i  ])er  cent  in 
August  as  compared  with  the  record  of  the  i)revious  month. 
The  outinit  in  the  month  under  review  was  27,12:$  gros-> 
tons  as  compared  with  a  production  of  31.705  tons  in  July, 
involving  a  decrease  of  4,582  tons.     The  August  output 


represents  an  increase  of  16.09  per  cent  over  the  record 
for  May,  constituting  the  minimum  production  of  the  j)re- 
sent  year.  The  prinei|)al  grades  producefl  in  .August  were 
20,  M)!  tons  of  basic  ))ig  for  further  use,  anrl  6,290  tons  of 
foundry  iron  intended  for  sale.  Fifty-two  tons  of  foundry 
iron  was  made  for  further  use  and  281  ton»  of  malleable 
iron  was  manufactured  for  sale. 

A  comparison  with  the  statistics  of  last  year  indicates 
the  quiet  tone  from  which  th(-  industry  has  not  yet  emerged. 
The.  j)ig  iron  out|)ut  in  August,  1921,  was  .50,1.56  tons 
comprising  an  excess  of  2.3,03-'}  tons  or  4.5.9  per  cent  over 
the  record  for  the  corresponding  month  of  this  year.  The 
cumulative  production  during  the  first  <'ight  months  of 
last  year  was  H3,148  tons  as  compared  with  a  total  of 
2.51,01.5  tons  during  the  corresponding  period  of  1922. 
Tlie  difference  represents  a  decline  of  39.28  per  cent. 

The  ferro-alloy  production  in  August  increased  by  three 
per  cent,  over  the  record  for  .luly.  The  absolute  quanti- 
ti(;s  were  1,864  tons  in  August  and  1,809  tons  in  the  prev- 
ious month,  comprising  an  increase  of  fifty-five  tons.  The 
cumulative  output  for  the  first  eight  months  of  this  year 
was  13,344  tons  as  compared  with  a  production  of  17,784 
tons  during  the  corresponding  period  of  la.st  year,  con- 
stituting a  decline  from  last  year's  record  by  4,440  tons 
or  24.9  per  cent.  The  output  in  August  consisted  chiefly 
of  .50  per  cent  and  75  ))er  cent,  ferro-silicon  produced  for 
sale. 

Notwithstanding  advancing  prices  and  favorable  mar- 
keting conditions  production  slackened  j)erceptibly  during 
August.  The  fuel  shortage  was  the  principal  cause  of  the 
recession  bearing  specially  hard  on  the  industry  in  ques- 
tion. Upon  the  settlement  of  the  coal  and  rail  strikes  con- 
sid<'r;ible  improvement  may  be  expected. 

Steel  Ingot.s  and  Castings 

Steel  ])r()(lueti()n  declined  to  .59,201  long  tons  in  .\ugust 
as  compared  with  an  output  of  62.767  tons  during  the 
previous  motith.  The  decrease  is  equivalent  to  3. .566  tons 
or  .5.68  per  cent.  The  out))ut  in  August  is  also  less  than 
that  of  the  corresponding  month  last  year  by  12.822  tons 
rej)resenting  a  decrease  of  17.8  per  cent.  The  cumulative 
production  for  the  first  eight  months  of  the  present  year 
was  29.9.048  tons  involving  .i  decrease  from  the  output 
during  the  same  period  of  1921  by  122.093  tons  or  29 
per  cent.  The  absolute  quantity  jirodueed  in  the  eight 
moTith  period  last  year  was  421,141  tons.  The  average 
production  in  August  for  the  three  year  jieriod  from  1919 
to  1921  was  76,964  tons  which  is  in  excess  of  the  output 
of  the  month  under  review  by  30  per  cent. 

The  56.997  tons  of  ingots  were  open  hearth  basic  steel 
inteiuled  for  further  use.  The  production  of  ingots  in 
August  was  56.997  tons  or  6.9  per  cent  less  than  the  out- 
])ut  in  the  previous  month  when  61.243  tons  were  rejjort- 
ed.  In  August  1921.  70,339  tons  were  produced  compris- 
ing an  excess  of  13,342  tons  or  23.4  per  cent,  over  the  out- 
put of  the  month  under  review. 

The  output  of  direct  castings  increased  from  a  produc- 
tio!i  of  1.519  tons  in  .Fuly  to  2.204  tons  in  the  following 
month.  The  increase  represented  685  tons  or  45  per  cent. 
The  total  production  of  castings  for  the  last  eight  months 
was  13,044  tons  as  compared  with  an  output  of  17.628 
tons  during  tiu^  corresponding  period  of  the  jirevious  year. 
The  decline  eouq)rises  K584  tons  or  26  per  cent.  The  prin- 
eipal  grade  produced  in  August  was  1.128  tons  of  bessemer 
castings  of  whiih  1.118  tons  were  made  for  sale.  Castings 
made  iri  electric  furnaces  for  sale  were  rejjorted  to  the 
amount  of  738  tons  aiul  130  tons  were  manufactured  for 
further  use. 
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Index  to  Mill  Supplies 


Out 

Brantford,  Can. 


This  Directory  is  published  in  the  interests  of  our  readers, 
invited  to  communicate  with  the  publishers  of  this  .Tournal 
information. 

Accumulators,  Hydraulic: 

.Siuai  t-Tiiniei-    Miicli  iii<^  ('<>■.  H:ur.i1loii 

The  Dominion  Steel  Products  Co.,  Ltd. 
A.lr  Compressors: 

U.  'I'.  Gilmuii  &  Co.,  Montreal. 
Aluminum: 

A.  C.  I.,eslie  Co..  Ltd.,  Montreal. 
Anffle  Bars:  _  . 

Steel  Company  of  Canaa,  Ltd.,  Hamilton  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

British  Empire  Steel  Corporation,  Ltd. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

ITiiited  States  Steel  Products  Co.,  Montreal. 
Anchor  Bolts: 

Sleel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
Axles,  Car: 

Nova  Scol  ia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  N  S 
United  States  Steel  Products  Co.,  Montreal. 
Axles,  IjOcomotiTe: 

Kritisli  Empire  Steel  Corporation,  Ltd. 

Nova  .Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow,  N.S 

United  States  Steel  Products  Co.,  Montreal, 
ft  trrel  S'„uck  (Black  Ste«l  Sheets)  : 

Seneca  Iron  &  Steel  Co..  Buffalo.  N.T. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
A  >rs: 

British  Empire  Steel  Corporation,  Ltd. 

Domhilon  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

United  States  Steel  Products  Co.,  Montreal. 
(knvB,  Iron  &  Steel: 

British  Empire  Steel  Corporation,  Ltd. 

Manitoba  Steel  &  Iron  Company 

CatKulian  Western  Steel  Co.,  Calgary,  Alta. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney, 

I'erguson  Steel  &  Iron  Co.,  Buffalo,  N.Y. 

The  Steel  Company  of  Canada,  Hamilton, 

Reals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow.  N  S 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie,  A.  C.  &  Co..  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
B.-vrs,  Steel: 

British  Empire  Sleel  Corporation.  Ltd. 

Dominion  Iron  &  Steel  Coy.,  Ltd..  Sydney,  N.  S. 

Nov.-i  Scolia  Steel  &  Coal  Co..  TJmlted.  New  Glasgow.  N  S 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Billets,  Blooms  and  Slates: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  3. 

Nova  Scotia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  N>> 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 


N.  S. 
Ont. 


Goods  Co.,  Ltd.,  Toronto,  Ont. 


Beltingf,  Rnhher: 

Dnnlop  Tire  &  Rubber 
Benzol: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion  Tron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Cor«: 

llyile      Sons,  Montreal,  Que. 
Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reld  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto 

'I'oionto  Tron   Worlis.  Toronto.  Ont. 
Blnck  Steel  Sheets: 

B   &  S.  H.  Thompson  &  Co.,  Ltd. 

Seneca  lion  &  Steel  Co..  Buffalo.  N.Y. 

Leslie  &  Co..  Ltd..  A.  C.  Montreal.  P.  Que. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Blooms  &  Billets:  ,    „  . 

Algoma  Steel  Corp.,  Ltd.,  SauU  Ste.  Marie. 

British  Empiie  Steel  Corporation,  Ltd. 

Dominion    Foundries  &   Steel.    Ltd.,   Hamrlton,  Oni. 

Dominion  Iron  &  Steel  Coy..  Ltd.,  Sydney,  N.  S. 

Steel  Co.  of  Canada.  Ltd..  Plamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Boilers: 

Sterling  Engine  Works.  Winnipeg,  Man. 
R.  T.  Gllman  &  Co.,  Montreal 


Bolts:  ^ 

Balnes  &  Peckover.  Toronto,  Ont. 
Sleel  Co.  of  Can.'-da.  Ha.  illton.  Ont. 
Canadian  Tube  &  Iron  Co.,  Montreal, 


PQ 


Bolts.  Ballway: 

Britisli  Empire  Steel  Corporation.  Ltd. 

Nova  Scotia  Steel  (k  Coal  Co..  Limited.  New  Glasgow.  N.S 
Steel  Co.  of  Canada.  T,td.,  Hamilton,  Ont. 

Bolts.  Nuts,  Blvots: 

Canartlnn    T>ih»    *    Iron    Co.     I,tfl  Montreal 
Steel   rompnnv   of  Canada.  Ltd  .   Hamilton.  Ont. 
Box  Annealed  Steel  Sheets: 

^li-  S.  H.  Thompson  &  Co..  Ltd. 
Seneca  Iron  *  Steel  Co.  Riiffnlo.  NV 
Quiglev  Furnace  SpeclaltieH  Co..  New  York. 
Dominion  Foundry  Simply  Co..  Ltd..  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 


Buyers  who  are  unable  to  find  out  what  they  desire  are 
who  in  all  probability,  will  be  able  to  give  the  ical.vad 


Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  On*,. 
Brick-insulating: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Brldtres; 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Brushes,  Foundry,  Core: 

Hyde  &  Sons,  Montreal,  Que. 

Buildings,  IVIetal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd.,  Hamilton,  Ont. 

Carriers : 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 

Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto,  Ont 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd..  Toronto. 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Aluminum: 

Went  worth  Mfg.  Co.,  Limited,  Hamilton,  Ont. 

Castings,  Brass: 

Wentworth   Mfg.   Co.,  Limited,   Hamilton.  Ont. 
Algoma  Steel  Corp.,  Ltd.,  SauU  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth  Mfg.  Co.,  Limited,  Hamilton.  Ont. 
Algoma  Steel  Corp..  Ltd.,  SauU  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Gray  Iron: 

Canadian  Steel  Foundries.  I^td.,  Montreal  P.Q 
Electrical  Fittings  &  Foundry,  Ltd.,  Toronto.  C'nt. 
.\lgoma  Steel  Corp.,  Ltd.,  .SauU  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q, 
Algoma  Steel  Corp.,  Ltd.,  SauU  Ste.  Marie. 
Dominion  Steel  Foundry  Co..  Hamilton.  Ont. 
.Toilette  Sleel  Co..  Montreal,  P.Q. 

Castings,  Gray  Iron: 

Reid  &  Brown  Structural  Steel  &  Iron  Workii,  Ltd.,  Torui- 
Algoma  Steel  Corp.,  Ltd.,  SauU  Ste.  Marie. 

Castings,  Malleable: 

Canadian   Steel  Foundries.  T,td.,  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  SauU  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd.,  Hamilton,  On'. 
Algoma  Steel  Corp.,  Ltd.,  SauU  Ste.  Marie. 

»3einent.  High  Temperature; 

Qui,gley  Furnace  Specialties  Co.,  New  "iorK. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Chrome : 

American  Refractories  Co. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd.,  Toronto.  Out 
Milton  Hersey  Co.,  Ltd..  Montreal. 
Ciinrles  C,  Kawin  Co,,  Ltd,,  Toronto, 

Chucks  Iiathe  and  Boring  UIlll: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  vTj; 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U.S  A 
United  States  Steel  Products  Co.,  Montreal. 

Concrete  Hardener  and  Waterproof er: 

Beverldge    Supply    Company,    Limited,  MonTeaV 

Consulting  Engineers; 

W.  E.  Moore  &  Co.,  Ltd.,  Plttsburc. 

W    S    Tirler  Co  .  Clev«^'BV>d 

Canada  Furnace  Co.,  Ltd.,  Port  Colborne. 

A.  C.  Leslie  &  Co.,  Ltd..  Montreal.  P.Q, 

Steel  Co,    of  Canada.   Hamilton.  Ont, 
Pliie  Riveted  Steel; 

'I'orniilo  Tron    WorU's.   Toronto.  Ont. 

MacKinnon  Steel  Co.,  Ltd..  Sherbrooke.  Que 

United  States  Steel  Products  Co..  Ltd.,  New  York 
Piston  Bod  Packing,  Rubber  &  Suok: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd..  Toronto  Ont 


1!)2 
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STEEL  LEADERS  CHOOSE  BASIC 
BOOKS  OF  INDUSTRY 
T1h>  hnsic  hooks  in  the  steel  industry  as  seleeted  hy 
l,.adinfr  n.emhers  of  tlie  industry  for  mcdusion  in  he 
usine^s  lihrarv  of  the  MeAlpin  Hotel  of  New  V,rk  are 
announced  today  by  L.  M.  Boomer^    f  "r^'finT^hoi  ' 
have  jriven  ^heir  seleetions,  from  whu-h  the  final  ehou. 

will  be  made  are :  r,>i.. 

Charles  M.  Selnvab,  Chairman,  Betldeli.-m  S  ee  (  on - 
panv.  New  York;  Georpe  G.  Crawford,  Pr.^.dent,  Te  - 
nessee  Coal.  Iron  &  Railroad  Company.  Birmingham, 
luab^ma;  J.  A.  Campbell,  Presidenl.  The  Voun.s  o. n 
Sheet  &  Tube  Comi)any,  Younj-stown,  Ohio;  H  Sanboiu 
Smith.  First  Vice-President,  Gulf  States  Stejd 
P.irmin<>-ham.  Alabama;  E.  G.  Gi;ace,  Pre^sident,  Bet  1  - 
,,,m  Steel  Company,  Bethlehem  P^'-  -  ^  Tb^^  '  " 

a-er  Canu-ie  Steel  Company.  Central  Research  Buieau, 
]>ittsl,ur,d>,  Pa.;  A.  A.  Corey.  .Ir.,  n-e-PresKcnt.  Mid- 
vale  Steel  &  Ordinance  Company.  Phila(h'lphia :  S  \\. 
Teller.  American  Steel  &  Win-  Company.  (  leveUmj  , 
Ohio;  Georc^e  M.  Verity.  President.  The  A"H-ncan  voll- 
in-  Mill  Company.  Middletown,  Ohio,  and  .lolni  A. 
Matliews,  Presiden't,  Crucible  Steel  Company  ot 


Amer 


ica. 


Irv 
the 
the 


New  York  Ci'y. 
lu-se  selections  came  t<.  Mr.  Boomer  as  a  resu  t  ..t  a., 
•  -y  instituted  amon-  the  leaders  in  the  steel  iiulus- 
t,;  assist  him  in  buildin-  up  a  busuiess  library  ot 
,,,„  Ivooks  in  each  of  twen'y  industne^^  selected  l.y 
h'ath'rs  of  those  industries. 


MR.  SCHWAB  chose: 

Title 

Metallurgy  of  Stcc  1  2  \"()lume.s 

Metalurlgy  "f  Iron  &  Steel 
Metallurgy  of  Casi  Iron 

Manufacture    and  I'ropertiet 
of  Iron  &  Steel 

Metallography  &  Heat  Treat- 
ment of  Iron  &  Steel 

Principles.  Operation.s  & 
Products  of  the  Blast 
Furnace 

Basic  Open  Hearth  Steel 
Process 

The  Electric  Furnace 

The  Steel  Foundry 
The    Engineering  Index 


MR.  CRAWFORD  chose : 

The  Metallography  of  Steel 

and  Cast  Iron 
Metallurgical  Calculations 
Steel  and  Its  Meat  Treat- 
ment 

The  Principles  of  Iron 

Founding 
The  Metallography  and  Heat 

Treiitment  of  Iron  and  Steel 
i;i:ist    Furnace  Construction 

in  America 
The  I'rinciples,  Operation  and 

Products  of  the  Blast 

l'"urnace 
Tlie  Basic  Open  Hearth 

Steel  Process 
The  Chemical  Analysis  of 

Iron 

The  MetaUurgy  of  Iron  and 
Steel 


Author 

llarbord  &  Hall  (Charles 
C5-riffin  &  Co.) 

Stoughton  (McGraw-Hill) 

Thomas  D.  West  (Cleveland 
Printing  &  Publishing  Co.) 

Harry  Huse  Campbell 
(McGraw-Hill) 

Albert  Sauveur  (Sauveur  & 
Boylston  Cambridge.  Mass.) 

,1.  E."  .lohnson,  .)r.  (McGraw- 
Hill) 


Carl  Dichmann  (D.  Van 

Nostrand  Oo.) 
Alfred  Stan.sfield  (McGraw- 
Hill) 

John  Howe  Hall  (McGraw- 
Hill) 

(American    Society  of  Mn-h 
Eng.) 

The  Year  Book  of  the  American  Iron  and  Steel  Institute  as 
well  as  The  .Tournal  of  the  Briti.sh  Iron  and  Steel  Institute 
published  in  London. 

MR.  T'NGER  chose : 

Iron  &  Steel  Works  Directory 

of  the  United  States  and 

Canada,  1920. 
The  Making,  Shaping  and 

Treating  of  Steel 
Kent's  Mechanical  Engineer's 

Pocket  Book 
Coal  and  Coke 

The  Manufacture  and  Prop- 
erties of  Iron  and  Steel 
The  A  B  C  of  Iron  and  Steel 

Principles  of  Iron  Founding, 
Principles,  Operations  and 

Products  of  the  Blast 

I'^urnaoe 
Ulast  Furnace  Const i  iicl ion 
The  Ore  Deposits  of  the 

United  States  and  Canada 


(American  Iron  &  Steel  Ins- 
titute, 40  Rector  Street; 

J.  M.  Camp   (Carnegie  Steel 

Co.  Pittsburgh,  Pa.) 
(.Tohn  Wiley  &  Sons.) 

Frederick  H.  Wagner 

(McGraw-Hill) 
(Campbell  McGraw-Hill) 

(Penton  Publishing  Co. 

Cleveland,  Ohio) 
Moldenke  (McGraw-Hill) 


.lohnson  (McGraw-Hill) 
.1  o  1 1  n so  n  ( i\l  c  G  r ;  I  w  -  H  i  1 1 ) 
.Tames  F.  Kemp  (McGraw 
Hill) 


H.  .\I.  Howe 

.1.  W.  Richards 
D.  K.  Bullen.«» 

Richard  .Moldenke 

Albert  Sauveur 

.1.  10.  .lohn.ion.  .Ir. 

.1.  K.  .lohnson.  .Jr. 

Carl  Dichman 
A.  A.  Blair 
Bradley  Stoughton 


MR  COREY,  JR.  (;hose: 

Principles,  Operation  and 

Production     of    the  Blast 

I''urnace 
.Manufacture  and  Properties 

of  Iron  and  Steel 
Iron  and  Steel 
Steel  -  A  Manual  for  Steel 

Users 

Tlie   Metallography  of  Steel 

;ind  Cast  Iron 
The   .Metallography  anil  He.il 

Treatment  of  Iron  and  Steel 
.Metallurgical  Calculation 
The  .Making.  Shaping  and 

Treating  of  Steel 
Cambria  Steel  Company  '■ 

Handbook 
lOlectric  Furnace  in  the 

Iron  &  Steel  Industry 

MR.  MATHEWS  chose: 

.Metallurgy  of  Iron  and  Steel 
.Metallography  of  Steel 

and  Cast  Iron 
lOlectric  Furnaces  in  the 

Iron  and  Steel  Industry 
Materials    of  Construction 
Heat  Treatment  of  Tool  Steels 
The  Inside  History  of  the 

Cai-negie  Steel  Company 
Helmets  and  Body  Armor 

in  Modern  Warfare 
Iron  ill  All  Ages 


.Johnson 

Cami)bell 

Tieman 
Metcalf 

Howe 

Sauveur 

Richards 

Camp  &  P'rancis 


Koenhauser,  Schoenawa  & 
Van  Baur 


Stoughton 
Howe 

\'an  P.aur 

Upton 

Brearly 

.1.  H.  Bridge 

Dean 

J.  H.  Swank 


In  commeiitiniL''  on  the  irratifyintr  respon.se  to  his  re- 
(|uest,  Mr.  Botmier  said: 

"When  I  first  made  public  the  plans  for  a  business 
lilirary  in  the  McAlpiu  I  was  advised  tliat  the  practical 
business  man  had  little  time  for  theoretical  kipnvledire 
such  as  would  be  obtained  from  books.  I  liave  before  me 
a  very  convincinu:  exhibit  of  rei)Iies  from  leaders  in 
industry  to  the  effect  that  the  busines.s  execuMve  not 
only  api)reciate.s  tiie  value  of  theoritical  smdy  of  his 
bii-^'iu's;   but  also  valuer,  the  viewpoint  of  another  man. 

"While  replies  to  my  letters  are  ."^till  e(miing  in  by 
every  mail,  i'  is  quite  evident  from  the  correspondence 
already  received  that  the  kind  of  books  which  treat  in- 
dustrial subjects  from  the  human  i)oint  of  view  are  more 
in  favor  than  books  of  a  merely  technical  character.  I 
have  noted  a  number  of  comments  to  the  effect  that  a 
young  man  should  first  read  the  kind  of  books  that  tend 
to  make  his  business  interesting,  and  read  the  technical 
books  later  to  supplemen'  his  ])ractical  experience. 

"In  addition  to  a  general  interest  among  industrial 
leaders  in  the  bibliography  of  din'  liltrary  1  have  re- 
ceived many  helpful  suggest  ions  which  1  believe  will 
nudie  the  liltrary  both  useful  aiul  interesting  to  busiiu'ss 
men. ' ' 


November,  1922 


IRON  AND   STEEL   OF  CANADA 


EDITORIAL 


ONTARIO'S  IRON  ORE  COMMITTEE 
Hon.  Harry  Mills,  Minister  of  Mines  for  Ontario,  has 
announced  his  selection  of  the  following  committee  to 
investigate  the  commercial  possibilities  of  mining  iron  ore 
in  Ontario:  Prof.  H.  A.  Guess,  professor  of  metallurgy, 
University  of  Toronto;  Prof.  H.  E.  T.  Haultain,  professor 
of  mining,  University  of  Toronto;  Mr.  J.  G.  Morrow  of 
the  Steel  Company  of  Canada;  Mr.  G.  S.  Cowie  of  the 
Mines  Department,  Algoma  Steel  Corporation;  Mr.  Lloyd 
Harris,  of  Brantford;  and  Mr.  Hall,  of  Montreal,  the 
last  two  to  represent  the  transportation  and  commercial 
aspects  of  the  case. 

While  it  is  highly  satisfactory  that  the  Department  of 
Mines  at  Toronto  has  interested  itself  actively  in  the  iron 
ore  problem  in  this  way,  the  personnel  of  the  committee, 
as  announced,  is  distinctly  disappointing.  It  is  composed 
of  a  group  of  technical  and  financial  specialists  prominent, 
and  even  eminent,  in  their  respective  lines.  Unfortunately, 
however,  not  one  of  them  is  a  specialist  in  iron  ore,  though 
a  number  are  keenly  interested  in  iron  ore  and  have  fol- 
lowed closely  the  developments  in  the  situation  from  year 
to  year.  We  were  led  to  believe  that  the  Minister  of 
Mi!ics  intended  to  employ  the  services  of  such  a  specialist. 
No  specialist  on  iron  ore  has  been  included  in  the  com- 
mittee, and  we  are  disappointed. 

The  iron  ore  problem  has  beset  us  continuously  since 
our  modern  iron  and  steel  industry  was  instituted.  Nume- 
rous and  determined  efforts  to  solve  the  problem  have  been 
made,  but  so  far  without  success.  Many  commissions  and 
committees  have  investigated  and  reported,  without  prac- 
tical result.  W'e  proceed  anew  to  observe  and  to  argue,  and 
can  continue  so  to  do  "ad  infinitum"  Avith  the  same  result 
as  before.  In  the  present  case  it  appears  that  we  sliall 
follow  the  old,  beaten  track,  which  will  lead  us  inevitably 
to  the  same  goal  as  heretofore — which  is  exactly  the  spot 
from  which  we  started. 

There  is  needed  a  new  plan  of  attack  on  this  problem. 
Our  iron  ore  problem  in  Ontario  is  not  exactly  similar  to 
tliat  of  any  other  district,  and  no  course  of  mere  observa- 
tion of  the  results  in  other  fields  will  serve  to  provide  a 
solution  for  our  case.  The  liuman  effort  that  has  been 
and  is  being  expendi  d  in  these  otiier  fields  to  ensure  a 
successful  issue  must  be  paralleled,  though  not  duplicated, 
by  similar  human  effort  expended  on  our  own  ])rohlem.  A 
consultative  coinuiittee  is  not  capable  of  expending  this 
effort.  The  coinuiittee  is.  in  tliis  ease  as  usual,  composed 
of  men  well  oecuiiicd  in  tlicir  special  professional  work, 
will)  (an  spare  only  a  small  l'r.i<tioii  of  their  time  and 
effort  for  the  coiinnittet's  work.  Even  if  they  should 
stretch  a  point  and  neglect  a  ])art  of  their  regular  duties 
in  favour  of  iron  ore,  the  problem  will  not  have  that  wliole- 


hearted  and  continuous  attention  without  which,  we  are 
convinced,  even  a  board  of  iron  ore  specialists  would  con- 
fer in  vain.  The  members  of  the  present  committee  are 
to  be  commended  for  the  public  spirit  that  has  impelled 
them  to  accept  this  charge;  we  wish  there  were  some  pros- 
pect of  success  more  in  keeping  with  their  sense  of  duty 
to  the  public  cause. 

The  fact  is  that,  as  we  have  in  Canada  no  iron  ore  in- 
dustry, so  we  have  here  no  all-round  specialists  in  iron 
ore.  If  we  wish  to  have  the  soundest  professional  advice 
on  our  present  problem,  we  must  either  call  in  a  specialist 
from  outside  and  give  him  the  facilities  and  the  time  to 
acquaint  himself  with  Canadian  conditions,  or,  on  the  other 
hand,  we  must  give  to  a  Canadian  engineer  or  geologist 
already  thoroughly  acquainted  with  the  case  in  Canada  an 
opportunity  to  study  and  assimilate  the  information  and 
ideas  that  are  to  be  gained  abroad.  A  man  thus  prepared 
to  study  our  iron  ore  problem  can  logically  be  expected  to 
find  its  solution.  Anything  less  than  this  is  trifling  with 
the  question. 


BELCHER  ISLANDS  IRON  ORE 

Dr.  G.  A.  Young's  report  on  the  iron  ore  of  Belcher 
Islands,  summarised  in  this  issue,  makes  it  obvious  that 
Canada's  iron  ore  problem  will  not  be  solved  by  means  of 
an  unlimited  supply  of  high-grade  ore  from  that  part  of 
Hudson  Bay.  That  quarter  of  Canada  is  an  old  stamping 
ground  for  Dr.  Young,  for  he  was  a  member  of  Dr.  A.  P. 
Low's  expedition  of  1902-03  which  examined  a  long  stretch 
of  the  adjacent  coast  of  Hudson  Bay,  spending  two  sum- 
mers and  a  winter  on  that  cheerless  coast.  The  results  of 
those  seasons'  work  have  never  been  made  public  form- 
ally; but  it  has  become  known  informally  that  iron  ore, 
which  was  the  prime  object  of  the  party's  exploration,  was 
found  to  no  greater  an  extent  than  that  on  Belcher  Islands 
now  under  discussion,  though  vast  areas  of  iron  formation 
similarly  were  located. 

After  examining  in  detail  forty  miles  of  outcrop  of  the 
iron  formation  of  Belcher  Islands  and  having  his  samples 
analysed.  Dr.  Young's  conclusion  is  that  no  ore  of  com- 
mercial grade  is  available.  It  is  possible,  though  not  prob- 
able, that  high-grade  ore  lies  concealed  by  drift. 

It  is  unfortunate  that  tlie  ore  available  in  the  far- 
off  islands  is  of  so  low  a  grade  as  to  preclude  its  use  until 
tlie  ore  of  many  an  iron  range,  much  nearer  civilization,  is 
subjected  to  a  i)rocess  of  beneficiation.  If,  for  instance, 
Belcher  Islands  iiad  ore  of  the  purity  of  the  Minas  Geraes 
region  of  Brazil  and  in  similarly  vast  amounts,  capital 
might  be  induced  to  attempt  its  commercial  use.  But  even 
if  the  ore  were  of  perfect  quality  it  is  not  likely  that  it 
could  be  used. 
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Belcher  Islands  are  350  miles  by  water  from  Moose  ¥ac- 
tory.  Moose  Factory  is  200  miles  from  Hearst.  From  Hearst 
it  is  150  miles  by  rail  to  Micbipicotcn  Harbour  on  Lake 
Superior.  This,  the  most  direct  route  to  a  market,  would 
require  the  building  of  200  miles  of  railway,  a  special  fleet 
of  boats  and  two  ore-handling  terminals.  The  whole  cost 
of  this  would  have  to  be  charged  against  the  ore-deposits 
with  the  possible  exception  of  a  small  part  of  the  railway 
tiiat  would  pass  through  agricultural  land.  Via  Cochrane 
and  North  Bay  to  Georgian  Bay  the  capital  charge  would 
bb  somewhat  less  but  the  railway  haul  would  be  longer. 
'J'he  season  for  navigation  on  James  Bay  and  Hudson  Bay 
is  short,  say  four  months  at  most,  so  that  the  equipment 
would  be  idle  for  eight  months  of  the  year  unless  stock- 
piling were  resorted  to,  to  cover  that  period.  Belcher  Ls- 
lands  are  barren  and  even  fuel  would  have  to  be  brought 
by  railway  and  boat.  Experience  has  shown  that  the  Es- 
quimaux are  not  capable  of  consistent  toil,  so  labour 
diarges  would  be  inordinately  high. 

All  told,  it  is  just  as  well  that  the  vague  hopes  we  had 
formed  of  Belcher  Islands  as  a  source  of  iron  ore  for  Can- 
adian furnaces  should  be  definitely  abandoned.  The  pre- 
sent authoritative  report  gives  little,  if  any,  encourage- 
ment for  a  revival  of  these  hopes  even  in  the  remote  future. 


/(7LL  THE  COAL  MINERS  HOLD  UP  THE 
PUBLIC  ? 

The  president  of  district  eighteen.  United  Mine  Workers 
of  America,  is  quoted  in  a  press  despatch  as  announcing 
that  at  the  expiry  of  their  agreement  with  the  operators  on 
March  31st  next,  they  will  demand  not  only  the  conti- 
nuance of  the  present  rates  of  pay,  but  a  six-hour  day  and 
a  five-day  week.  Thus  do  the  coal  miners  of  Alberta  and 
eastern  British  Columbia  throw  down  the  gage  of  battle 
before  their  employers,  the  coal  operators.  They  do  this 
openly  and  deliberately,  with  a  full  knowledge  of  what 
their  challenge  involves.  There  are  rumours  of  a  similar 
move  to  be  made  V)y  the  coal  miners  of  the  United  States 
at  their  conferences  to  be  held  soon.  Tluy  too  are  ready  to 
renew  a  fight  of  which  they  have  won  the  first  round. 

It  is  probable  that  none  of  these  unions  of  coal  miners 
realize  clearly  a  fact  that  is  as  yet  only  dimly  seen  by  the 
general  public,  and  in  fact  has  not  yet  become  even  dimly 
visible  to  the  vast  majority.  The  coal  miners  have  de- 
termined deliberately  to  constitute  themselves  a  privileged 
class  on  this  continent,  and  demand  it  as  a  right  that  they 
be  paid  for  their  labour  at  a  rate  quite  out  of  proportion 
to  the  service  they  render  the  whole  people  of  the  conti- 
nent. The  terms  under  which  they  propose  to  labour  in 
the  mines  would  afford  them  a  living  at  the  expense  of  less 
effort  than  will  support  the  average  man  and  his  family 
under  the  conditions  at  present  jirevailing  in  Canada  and 
the  United  States.  They  implicitly  ])roposc  that  otlier 
classes  of  labour  and  professional  men  shall  expend  the 
remainder  of  effort  necessary  to  jjrovide  them  (the  coal 
miners)  with  a  comfortable  living.    Their  present  demands 


mean  tliat  the  rest  of  the  community  of  all  callings,  are  to 
work  longer  hours  that  the  miners  may  have  two  days  of 
rest  in  seven,  and  an  exceptionally  short  period  of  labour 
on  the  other  five  days.  The  coal  miners  propose  a  measure 
that  will  turn  them  into  the  human  leeches  they  profess  to 
despise,  against  whose  supj)osed  domination,  as  capitalists, 
the  present  ultimatum  is  directed. 

Will  the  public  allow  itself  to  be  held  up,  as  was  done 
recently  when  the  coal  operators  acceded  to  the  demands  of 
the  miners.'  Will  the  case  of  the  public  remain  virtually 
unrepresented  when  the  other  two  parties  to  the  dispute 
align  their  arguments  next  spring?  Shall  we,  the  owners  of 
the  natural  resource  that  is  the  physical  basis  of  the  dis- 
pute, allow  our  agents,  the  operators  and  the  miners,  to 
decide  their  differences  without  reference  to  our  undoubt- 
ed and  inalienable  rights?  Put  in  this  light,  the  conclu- 
sion is  obvious. 

The  i)rice  of  coal,  is  of  course,  the  factor  that  controls, 
more  tlian  any  other  single  factor  except  the  price  of 
luiinan  labour,  the  cost  of  iron  and  steel  products.  The 
cost  of  both  coal  and  labour  in  the  overseas  centres  of 
iron  and  steel  production  has  been  brought  down  to  a 
level  not  greatly  above  that  of  the  normal  pre-war  years. 
Canada's  chief  centre  of  iron  and  steel  production  is  sub- 
ject to  international  competition,  though  sheltered  some- 
what by  the  tariff.  The  plants  situated  far  from  the  sea, 
though  protected  by  natural  barriers  from  cheap  overseas 
l)roducts,  are  subject  to  competition  from  these  in  some 
degree,  particularly  in  manufactured  articles.  Hence 
every  producer  of  iron  and  steel  in  Canada  has  a  vital 
interest  in  the  price  of  coal,  which  is  virtually  regulated 
by  the  price  of  mine  labour. 

Unfortunately  the  general  public,  which  alone  can  pro- 
vide and  enforce  a  just  decision  in  this  triangular  dispute, 
is  not  as  yet  sufficiently  aware  of  its  responsibility  to  act 
in  the  decided  way  the  occasion  requires.  There  are  glim- 
merings of  interest  in  the  dispute  in  certain  quarters,  but 
the  issue  is  as  yet  grasped  clearly  by  only  a  very  few.  It 
is  incumbent  upon  these  few  to  act.  and  to  act  promptlv. 
Tlie  public  press  is  the  })rincipal  and  most  effective  means 
of  educating  the  public  rapidly  and  effectively  in  such  a 
case.  We  hope  tliat  publicists  and  the  press  will  take 
hold  of  this  most  important  question  and  employ  all  the 
means  at  their  command  to  prepare  the  public's  brief.  Only 
thus  will  a  purely  selfish  decision  be  avoided.  Only  thus 
will  British  justice  be  upheld  in  its  high  place  in  our  land. 


QU.lXTirY  PRODUCTIOX  OF  MAXGAXESE 
STEEL 

Today  we  print  the  second,  and  concluding,  instalment 
of  a  comprehensive  description  of  the  F.ast  Hecla  steel 
works  of  Hadfields.  Limited.  Sheffield,  with  particular  re- 
ference to  the  new  28-inch  rolling  mill,  desiffned  for  the 
jiroduction  of  rails  and  similar  sections  of  manganese  and 
high-carbon  steels.  Due  to  the  unusual  difficulty  of  roll- 
ing steel  of  these  varieties,  as  well  as  on  account  of  the 
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substqiRiit  heat-treatment  to  wliieli  manganese  steel  must 
be  subjected  to  bring  out  its  useful  qualities,  an  ordinary 
rolling  mill  does  not  suffiee  for  these  steels.  The  new  mill 
has  the  necessary  appurtenances  and  is  built  to  stand  the 
unusual  strains  incident  to  rolling  these  steels. 

Hadfield's  manganese  steel  is  making  for  itself  a  rapidly 
extending  market  throughout  the  world.  It  is  this,  and 
the  central  position  of  Britain  for  supplynig  a  wide  mar- 
ket, that  will  allow  the  quantity  production  of  a  special 
steel.  There  will  be,  presumably,  a  reduction  in  price 
corresj)onding  to  the  economy  effected  by  quantity  pro- 
duction, which  should  assist  materially  in  broadening  the 
market  for  manganese  steel  still  further. 

There  is  illustrated  here  the  prime  advantage  of  Brit- 
ain as  a  manufacturing  centre  for  world-wide  trade.  It 
is  improbable  that  anywhere  else  in  the  world  could  the 
quantity  production  of  a  highly-specialized  product  such 
as  manganese  steel  rails  and  rolled  shapes  be  made  to  l^ay. 
Tlie  free  trade  policy  of  Britain  allows  of  manufacture  at 
a  minimum  of  cost  in  both  labour  and  materials;  highly- 
skilled  mechanics  provide  for  an  output  of  the  traditional 
high  quality  of  British  goods;  and  the  sea  routes  give  ac- 
cess to  a  large  part  of  the  world's  markets. 

While  we  in  Canada  lack  some  of  the  essential  advant- 
ages that  have  permitted  the  growth  of  the  great  Had- 
field  undertaking,  we  have  other  adv^antages  that  compen- 
sate in  some  degree.  There  are  already  enough  instances 
of  Canadian  enterprise  along  these  lines  to  indicate  with 
some  certainty  the  future  growth  of  special  steel  man- 
ufacture in  Canada. 


It  is  stated,  on  good  authority,  that  there  are  now  more 
tiian  2,000  firms  maintaining  research  laboratories  in  the 
United  States.  Approximately  thirty  million  dollars  were 
spent  in  research  during  the  year  1921.  Governments, 
State  and  Federal,  advanced  one-third  of  this.  So  far 
we  Canadians  have  failed  to  establish  a  single  technical 
research  laboratory,  modernly  equipped  on  a  comprehen- 
sive scale.  There  are  a  few  (all  too  few)  private  labor- 
atories working  on  specific  problems,  mainly  as  adjuncts 
to  industrial  establishments.  We  have  still  to  see  the  vision 
tliat  has  led  far-sighted  industrial  leaders  in  the  United 
States  to  iincst  tlitir  iiiillioiis  in  rescareh.  Our  govern- 
ments have  still  to  glimpse  what  is  now  accepted  as 
axiomatic  by  the  political  leaders  of  our  neighbors.  We 
wonder  it  tiie  hookworm  tli.it  plays  liavoc  with  our  revered 
Senate  iiiii^t  \u-  referred  to  United  States  scientists ! 
vSurely  wi-  should  deal  with  it  here! 


KEEPING  STOCK  RECORDS  CLEAN 

A  frequent  objection  to  keeping  a  list  of  the  contents 
of  racks,  bins,  etc.,  close  at  hand  for  easy  reference  is  that 
the  record  sheet  soon  become  almost  unreadable  by  rea- 
son of  the  dirt  and  grease  it  collects  after  a  short  time  in 
use.  It  is  impossible,  of  course,  for  any  storeman  handling 
metal  to  have  clean  hands  and  wherever  lists  of  iiiateri;il 


and  the  like  are  hung  up  in  the  storeroom  and  it  is  ne- 
cessary that  additional  information  be  added  from  time 
to  time,  some  method  should  be  adopted  whereby  the  paper 
is  protected  at  all  times. 

A  stock  record  holder  that  has  proved  advantageous  is 
illustrated  in  the  accompanying  photographs.  This  holder 
was  made  from  a  piece  of  scrap  sheet  brass,  one  part  hav- 


ing both  sides  bent  over  and  the  other  piece  cut  to  slide 
between.  Four  punch  marks  provide  the  necessary  fric- 
tion to  hold  both  parts  together.  The  paper  is  attached 
by  turning  it  back  over  the  top  and  bottom  and  glueing  it 
to  the  back.  In  the  first  illustration  the  holder  is  shown 
closed,  in  the  second  the  cover  is  partly  withdrawn,  illus- 
trating how  the  paper  is  protected  from  contact  with  the 
writer's  hand. 


196 


TRON    AND    STEEL    OF  CANADA 


NovemWr,  1022 


The  Story  of  Hadfields  Timited 

Section  V 

DESCRIPTION  OF  THE  2«-INCH  REVERSING 
MILL 


The  Boiling  Mill  Shop 

The  general  position  of  the  new  rolling  mill  shop 
is  indicated  by  Figure  4,  showing  a  block  plan  of 
Messrs.  Hadfields'  East  Ilecla  Works  in  which  the  28 
inch  rolling  mill  position  is  shown  shaded.  The  gen- 
eral arrangements  of  the  shop  are  shown  by  Figure  5, 
and  the  interior  view  is  shown  comprehensively  by 
Figure  7,  looking  from  the  finishing  and  discharging 
end  of  the  mill. 

The  total  area  covered  by  the  complete  scheme  is 
175,000  square  feet  or  4  acres,  the  rolling  mill  shop 
itself  occupying  an  area  of  80,000  square  feet  or  1.75 
acres.  If  the  area  of  the  smaller  mills  is  also  included, 
the  total  space  covered  is  considerably  over  5  acres. 

The  building  in  which  the  mill  is  now  installed  is 
one  of  several  large  structures  erected  by  Messrs.  Had- 
fields during  the  war  period,  this  particular  building 
being  fully  equipped  at  that  time  for  the  complete  man- 
ufacture of  high  explosive  shells  of  15"  calibre  and  up 
wards.  To  meet  the  present  requirements  the  length 
of  the  building  has  had  to  be  extended  sufficiently  to 
accomodate  the  new  28  inch  mill,  furnaces  and  other 
appliances.  As  now  completed,  it  comprises  three 
bays,  A,  B,  and  C,  each  having  a  crane  span  of  51  ft. 
3  in.  between  centres  of  rails,  with  a  height  from  the 
floor  to  the  level  of  crane  rails  of  22  ft.  6  in.  and  a 
total  length  of  504  ft. 

The  building  vi'as  designed  for  overhead  electric 
cranes  of  20  tons  capacity,  but  owing  to  the  heavy 
weights  dealt  with  in  handling  the  parts  of  the  large 
driving  motor  it  was  found  necessary  to  remove  the 
crane  girders  in  the  original  portion  of  bay  "A",  re- 
placing them  with  stronger  girders  sufficient  to  carry 
cranes  of  35  tons  capacity. 

Casting  and  Heating  Arrangements 

The  ingots  to  be  rolled  are  cast  from  open-hearth 
furnaces  in  an  adjacent  building  and  conveyed  hot 
on  a  transfer  bogie  into  bay  "B"  by  means  of  a  3-ton 
electric  warping  winch. 

The  furnaces  and  soaking  pit  embody  all  the  latest 
modern  improvements,  as  will  be  seen  from  Figure  6. 
This  photograph  gives  a  very  good  view  of  the  re- 
heating furnace  at  the  discharging  end.  The  two 
fui'naces  of  this  tj'pe  are  arranged  parallel  at  a  con- 
v^enient  distance  from  each  other  as  shown  by  the 
photograph.  They  are  of  the  gas-fired,  reversing, 
regenerative,  continuous  type  equipped  with  hydrauU- 
cally  operated  pusher  at  the  inlet  end,  each  having  a 
hearth  6  ft.  Gin.  wide  and  50  ft.  long. 

The  soaking  pit  is  of  the  gas-fired  type  with  gas  and 
air  reversing  regeneration.  The  dimensions  of  the 
pit  are  36  ft.  6  in.  long  by  6  ft.  wide  at  the  top  and  5 
ft.  at  the  bottom,  5  ft.  6  in.  deep  and  capable  of  hold- 
ing 24  ingots.  The  pit  is  arranged  with  rolling  lids 
operated  by  hydraulic  cylinders. 

The  continuous  furnaces  are  intended  for  heating 
cold  ingots.  In  the  ease  of  some  special  steels  it  is 
essential  to  heat  the  ingots  gradually  from  a  cold  to 
a  rolling  temperature,  and  for  this  operation  the  type 
of  furnace  is  admirably  adapted.    Figure  6,  already 


referred  to,  also  gives  a  clear  view  of  the  2-ton  over- 
head charging  machine  operating  in  bay  ,'B"  for  the 
conveyonce  of  hot  ingots  from  the  transfer  bogie  to  the 
soaking  pit  and  thence,  after  re-heating,  to  the  mill. 

A  4-ton  low-ground  type  ingot  charging  machine 
extracts  the  hot  ingots  from  the  discharging  end  of 
the  continuous  funiaces,  and  deposits  them  on  a  stand 
close  by  from  which  they  are  picked  up  by  the  over- 
head charging  machine  and  taken  direct  to  the  mill. 
This  machine  with  its  rail  track  can  be  seen  in  Fig 
ure  6. 

A  gravity  roller  track  links  the  soaking  pit  with 
the  continuous  furnaces.  It  is  equipped  with  an  auto- 
matically operated  tippler  chair  for  the  purpose  of 
transferring,  from  bay  B  to  bay  A,  .surplus  cold  in- 
gots requiring  to  be  reheated. 

The  charging  machine,  roller  track,  and  soaking 
pit  were  supplied  by  the  Wellman,  Smith  Owen  En- 
gineering Corporation  Ltd. 

The  Main  Control  Platform 
The  main  control  platform  is  placed  on  the  approach 
side,  spanning  the  entire  width  of  the  mill.  Here  are 
i'ixed  the  controls  for  the  mill  motor,  the  motors  driv- 
ing the  ingoing  and  outgoing  live  rollers,  .skids  and 
screw  down  gear,  the  hydraulic  controls  for  the  manip- 
ulators, together  with  the  requisite  electrical  instru- 
ments. 

A  platform  is  also  arranged  between  bays  "B"  and 
"C"  beyond  the  hot  saw  on  which  are  situated  the 
controls  for  the  motors  driving  the  run-out  to  the 
saw  and  the  run-out  beyond;  the  skids  at  the  cooling 
bank,  the  hot  saw,  with  the  hydraulic  controls  for  the 
sliding  carriage  of  the  saw  and  the  cj'linder  operating 
the  lifting  fingers  at  the  tank. 

Output  Capacity 

The  well-designed  mill  plant,  supplied  by  the  Bright- 
side  F'oundrv  and  Engineering  Co.  Ltd.,  Sheffield,  is 
capable  of  rolling  down  15  inch  square  steel  ingots 
5  ft.  0  in.  long,  having  a  weight  of  25  ewts.,  reducing 
them  at  one  heat  to  2  1-2  inch  square  billets.  The 
nonnal  output  will  be  approximately  1,500  tons  per 
week  (of  110  working  hours),  or  say  15  tons  per  hour, 
with  a  maximum  of  20  tons  per  hour  for  occasional, 
short  periods.  The  mill  will  also  roll  Hadfield  "'Era'' 
(Trade  Mark)  manganese  s'eel  ingots  into  rails  up 
to  the  heaviest  section  in  demand,  having  a  maximum 
length  of  55  ft.  0  in.  rolled,  and  say  45  ft.  0  in.  finished ; 
also  steels  containing  up  to  0.8  per  cent  carbon. 

As  a  result  of  the  clo.se  co-operation  between  Messrs. 
Hadfields  and  the  manufacturers,  their  large  mill  has 
been  designed  on  very  liberal  lines  to  deal  .satisfactori- 
ly with  steels  of  the  special  nature  required,  and  in 
this  respect  the  mill  is  unique  for  one  of  its  size.  It 
embodies  the  most  modem  design  and  construction, 
and  is  equipped  with  all  the  necessary  improvements 
and  labour-saving  devices  to  obtain  the  most  economic- 
al production,  being  in  fact  far  in  advance  of  the 
type  of  mill  now  generally  used. 

Stands  and  Rolls 

Figure  8,  shows  the  pinion  housing  and  roughing 
and  finishing  stands. 
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The  (■•i<r<rinjr  rolls  are  28  in.  (li.iiiietcr  by  7  ft  0  in. 
long:,  find  the  finisliing  rolls,  28  in.  diameter  by  6  ft. 
6  in.  lonp. 

The  Electric  Motw 

The  motor  is  connected  to  the  bottom  pinion  by  a 
conplin<r  of  Ihe  well  known  "Ortman"  sliding  type, 
constructed  entirely  of  steel,  tiie  engaging  portions 
f)f  which  are  renewable.  It  can  be  engaged  or  disen- 
gaged by  hydraulic  gears  enabling  the  motor  to  be 
run  independently  of  the  mill  for  testing  or  other  pur- 
poses. 

Pinions:  The  pinions  are  of  high  gi-ade  carbon  forg- 
ed steel,  having  machine-cut  dou])le  helical  teeth  132  in. 
diameter,  42  in.  face,  fitted  with  replaceable  Avobbler^ 
and  mounted  in  a  totally  encloseid  cast-iron  housing 
of  robust  con.stniction,  fitted  with  anti-friction  metal 
lined  bearings.  The  teeth  of  the  pinions  are  lubricated 
as  near  the  point  of  contact  as  possible  by  specially 
arranged  trays  or  spreaders,  and  the  oil  for  the  pin- 
ions and  bearings  is  kept  in  continual  circula  ion  by 
means  of  a  motor-driven  rotary  pump. 

Spindles  .-The  spindles  between  tlie  pinions  and  the 
cogging  rolls  and  between  the  latter  and  the  finish- 
ing rolls  are  of  forged  steel  having  machined  fluted 
ends,  the  top  spindles  being  of  the  "Universal"  type 
fitted  with  renewable  phosphor-bronze  wearing  blocks 
and  properly  balanced  with  cast  iron  weights,  while 
the  bottom  spindles  are  supported  in  stationary  bear- 
ing.s  on  springs.  The  ends  of  the  spindles  and  the 
inside  of  the  wobbler  boxes  are  machined  with  a  mini- 
mum of  clearance  to  eliminate  blacklash  as  much  as 
possible. 

noiisiiifj:  The  housings  for  the  cogging  ond  finisli- 
ing  stands  are  of  solid  steel  construction,  machined 
throughout  on  all  fitting  faces,  and  fitted  with  cast 
steel  chocks  and  forged  steel  renewable  wearing  plates, 
with  provision  for  end  adjustment. 

The  main  rolls  were  manufactured  throughout  by 
Messrs.  Hadfields  Ltd.  and  are  of  their  special  qual- 
ity high  grade  carbon  forged  steel  with  machined  flut- 
ed wobbler  ends. 

The  upper  roll  of  tlie  cogging  mill  is  arrariged  for 
ample  lift,  and  is  also  hydraulically  balanced,  being 
raised  or  lowered  by  means  of  a  totally  enclosed  worm 
reduction  screw-down  gear,  the  power  being  supplied 
from  a  40  II.  P.  motor.  A  safety  slipping  device  i)n)- 
anced  and  arranged  with  hand  screw-down  gear. 

Hadfields  "Home-Made"  Bolls 

The  ui)per  roll  of  the  finishing  mill  is  spring  bal- 
tects  the  motor  from  exceptional  overloads. 

Bed  Frame:  The  cogging  and  finishing  housings, 
together  with  the  pinion  housing,  are  mounted  on  a 
massive  cast  iron  bed  frame  the  section  under  the 
roll  housings  having  an  inverted  V  type  of  face  while 
that  under  the  pinion  housing  has  a  flat  face.  The 
bed  frame  is  n\achined  on  the  face  and  on  the  feet  of 
the  housings  at  the  fitting  points,  ensuring  perfect 
rigidity. 

Live  Roller  Gear:  The  live  roller  gear  for  the  cog- 
ging mill  is  arranged  with  a  cast  iron  frame  of  heavy 
design,  the  driving  side  of  which  is  in  the  form  of  a 
Irough  Avith  both  roller  and  line  shaft  bearings  form- 
ed in  one  ])iece,  while  for  the  finishing  mill,  having 
the  rollers  at  a  greater  distance  apart,  a  mild  steel 
framing  is  jirovided  on  which  separate  enclosed  gear 
cases  are  mounted  for  each   pair  of  mitre  Avheels. 
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All  gear  boxes  are  provided  with  dust-proof  covers, 
and,  in  all  cases,  the  bearings  are  of  the  ring  oiling 
type,  and  the  mitre  wheels  of  cast  steel. 

All  live  rollers  are  turned  on  the  barrels,  and  are 
of  cast  iron,  with  the  exception  of  the  first  four  rol- 
lers on  either  side  of  the  main  cogging  rolls  and  the 
first  two  rollers  at  the  approach  end  of  the  ingoing 
side,  which  are  of  cast  steel. 

The  live  rollers  are  driven  by  40  H.  P.  motors 
through  the  medium  of  totally  enclosed  machine-cut 
reduction  gears,  having  ring  oiling  bearings,  the  whole 
being  designed  on  high-class  lines. 

Powerful  Bloom  Shearing  Plant 

The  Hydraulic  Shears  are  of  the  up-cutting  type 
complete  with  hydraulic  intensifier  arranged  for  a 
maximum  power  of  1,000  tons  and  capable  of  shearing 
"Era"  (Trade  Mark)  Manganese  Steel  blooms  when 
hot  up  to  10  inches  square.  The  main  castings  are  all 
steel  with  the  exception  of  the  base,  which  is  of  iron, 
and  the  shears  are  arranged  for  working  at  a  pressure 
of  either  1  ton  per  square  inch  without  the  intensifier 
or  2  1-4  tons  per  square  inch  with  the  intensifier.  The 
main  ram  is  24  inches  diameter  and  suitable  provision 
is  made  for  varying  the  gap  between  the  knives  to  suit 
the  size  of  bloom  being  cut,  thus  saving  useless  travel 
of  the  main  ram. 

Intensifier :  The  Intensifier  is  constructed  of  steel 
throughout  and  is  of  the  telescopic  type  having  dif- 
ferential rams  8  inches  and  12  inches  diameter,  with 
a  maximum  stroke  of  7  feet,  which  gives  9  inches  tra- 
vel of  the  shear  blades  under  intensified  pressure. 

Hot  Saw:  The  Hot  Saw  is  of  the  horizontal  sliding 
type  arranged  wuth  a  blade  of  60  inches  diameter,  and 
driven  by  a  75  H.  P.  motor  hy  means  of  two  belts  from 
QuUeys  mounted  on  an  extension  to  the  motor  shaft. 
The  saw  spindle  and  motor  are  mounted  on  one  car- 
riage, which  slides  forwards  and  backwai'ds,  operated 
by  power  from  a  hydraulic  cylinder.  Provision  is 
made  for  readily  changing  the  saw  blades  without  re- 
moving the  spindle  from  its  bearings. 

Skids:  The  Skids  are  arranged  with  wire  ropes  pas- 
sing round  spiral  drums  at  '^he  driving  end  and  single 
grooved  pulleys  at  the  opposite  end,  provided  with 
tension  screws  and  springs  to  take  up  the  slack  in  the 
ropes. 

Rails  with  suitable  stools  for  carrjdng  them  are  pro- 
vided, on  which  the  skid  carriage  travels  to  and  fro ; 
in  the  case  of  the  skid  gear  between  the  cogging  and 
the  finishing  mills  the  skid  is  clipped  to  the  rope  and 
slides  on  the  rails,  whereas  the  .skids  at  the  cooling  bank 
are  in  the  form  of  a  carriage  to  either  end  of  w^hich 
is  attached  the  rope;  the  carriage  is  provided  with 
wheels  to  run  on  rails,  the  skids  being  of  a  balanced 
type  free  to  fall  over  when  passing  underneath  the 
bar  lying  on  the  live  rollers,  and  recover  an  upright 
position  at  the  proper  time  to  push  the  bar  forward. 

Spiral  Dniws:  The  spiral  drums  are  attached  to  a 
long  shaft  wiiich  is  driven  by  a  40  H.  P.  motor,  with 
totally  enclosed  I'oduction  gears  of  the  same  type  as 
those  driving  the  live  rollers. 

Mulnr   Mnrnnnni  Of  ll.fiOO  H.  P. 

The  mill  motor,  hiiilt  liy  I  he  P>ritisli  Thomson-Hous- 
lon  Co.  Ltd..  which  has  an  K.  .M.  S.  rating  of  :i,200  11. 
P.  and  a  maximum  rating  of  11,600  IL  P.  is  capable 
of  exerting  a  constant  torque  of  12.")  tons-feet  from 
standstill  to  60  revolutions  per  iniiiutc  in  either  direc- 


tion, and  gives  a  constant  horse  power  of  3,200  H.  P. 
between  the  speeds  of  60  and  120  revolutions  per  min- 
ute. The  overload  capacity  corresponds  to  a  torque 
of  453  tons-feet  between  standstill  and  60  revolutions 
per  minute ;  and  11,600  H.  P.  between  the  speeds  of 
60  and  120  revolutions  per  minute.  Figure  9,  illu- 
.s( rates  the  motor  looking  at  the  driving  end. 

The  motor,  Avhich  is  of  the  double  armature  type, 
i.s  shunt  wound,  with  compensating  windings  in  the 
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pole  faces,  and  is  provided  Avitli  comTnutating  poles, 
the  two  armatures  being  connected  in  scries  for  a  maxi- 
mum voltage  of  1,300  V.  Ventilating  air  for  the  motor 
is  cooled  and  cleaned  by  fii'st  passing  through  a  wet 
air  filter  of  the  "Invincible"  type,  capable  of  dealing 
with  25,000  cubic  feet  of  the  air  per  minute. 

A  30  Ton  Flyivheel 
Power  is  supplied  to  the  mill  motor  from  a  Flywheel 
Motor-Generator,  an  induction  motor  of  1,800  II.  P. 
running  at  600  r.  p.  m.  (synchronous  speed)  on  a  pres- 
sure of  3300  V.  coupled  direct  to  two  shunt  wound 
compensated  generators  each  rated  at  1300/4750  K. 
W.  when  running  at  500/600  r.  p.  m.  at  650  V.  The 
shaft  extension  of  the  outer  generator  is  fitted  with 
a  buffer  spring  type  flexible  coupling,  connected  with 
a  cast  steel  fly-wheel  of  11  ft.  6  in.  diameter  and  30 
tons  in  weight. 

The  cast  .steel  flywheel,  wliich  was  made  by  Messrs. 
Hadfields  Ltd.  is  of  the  built-up  type,  two  heavy  rings 
forming  the  rim,  being  spigotted  and  securely  held 
by  through  rivets  to  the  central  boss  and  disc  wheel 
portion,  the  rivet  heads  being  countersunk,  rivetted, 
and  turned  so  that  no  projections  are  left.  A  water 
cooled  brake  is  provided  to  bring  the  flywheel  (pxick- 
ly  to  rest  in  case  of  emergency. 

The  speed  of  the  flywheel  is  indicated  on  two  instru- 
ments, one  located  on  the  main  instrument  board  and 
the  other  on  the  control  platform. 

Mill  Motor  and  Generator  Fields 
The  mill  motor  and  generator  fields  are  supplied 
from  a  three-unit  exciter  set  which  comprises  a  D.  C. 
motor,  mill  motor  exciter  and  generator  exciter.  The 
field  windings  of  these  exciters  are  designed  to  give 
rapid  control  of  the  mill  motor,  and  since  all  speed 
variation  is  obtained  by  control  of  exciter  fields,  only 
small  currents  have  to  be  handled,  a  Ward-Leonard 
controller  mounted  on  the  control  platform  being  usetl 
for  this  purpose. 

Power  For  Emergency  Needs 
The  power  for  driving  the  mill  is  taken  from  the 
Sheffield  Corporation  mains  at  11,200  V.  50  cycles, 
3  phase,  and  transformed  by  static  transformers  to 
3300  V.  The  supply  to  the  induction  motor  is  control- 
led by  switch-gear  of  the  Ironclad  drawout  truck  type, 
starting  and  speed  being  controlled  by  a  special  con- 
tactor starting  and  slip  regulating  panel,  whicli  maker 
the  starting  operation  entirely  automatic. 

Although  well  known  to  most  engineers,  it  may  be 
interesting  to  our  readers  to  know  the  principle  oii 
which  the  .sudden  demand,  so  to  speak,  of  12,000  horse 
power,  which  may  occasionally  be  wanted  in  connec- 
tion with  the  working  of  this  Mill,  is  met,  especially 
as  in  this  case  the  power  is  obtained  from  the  poAvei' 
station  of  the  Sheffield  Corporation. 

It  is  to  supply  the  large  emergency  demand  for  pow- 
er that  the  flywheel  set  is  interposed  between  the  poAv 
er  lines  of  the  Sheffield  Corporation  and  the  main  mill 
motor.  As  described  above,  this  set  consists  of  one 
1,800  horsepower,  three  phase  motor,  and.  on  the  same 
shaft,  two  dynamos  of,  roughly  speaking,  6,000  H.  P. 
and  further  along  the  shaft,  a  30-ton  flywheel.  The 
three-phase  motor  is  mainly  used  to  start  up  the  fly- 
wheel set,  and  of  course  it  will  drive  the  main  mill 
motor  up  to  the  limit  of  its  rating  of  1,800  horsepower. 
Any  further  resistance  against  the  main  mill  motor  is 
met  by  power  supplied  by  the  generators  on  the  fly- 
wheel set,  this  power  being  developed  by  the  action 
of  the  flywheel.  By  slowing  dow-n  slightly  under  load, 
the  flywheel  releases  energy  to  the  two  6,000  horse- 


Fig.  7  I'll 
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power  generators,  which  in  turn  pass  this  released 
energy  along  to  the  main  mill  motor  in  the  form  of 
electric  current.  Hence  the  maximum  power  demand- 
ed from  the  Slieffield  Corporation  should  not  exceed 
1.800  to  2.000  horsepower  and  this  only  when  the  fly- 
wheel set  is  required  to  do  more  than  ordinary  running. 
Although  the  maximum  power  of  the  main  motor  is 
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and  Finishing  Stands 

given  hy  the  builders  as  aljout  12,000  iiorsepower,  it 
is  doubt  fill  whether  this  maximum  figure  will  ever  be 
required.  The  ordinary  normal  power  of  the  main 
mill  motor  is  3.200  horsepower,  which  may  run  up  to 
4,000  or  5.000.  The  heavier  amount  of  power  is  put 
into  the  main  mill  motor  on  account  of  the  reversing 
and  accelerating  needs,  the  main  motor  being  capable 


of  heing  reversed  from  full  speed  in  one  direction  to 
full  speed  in  the  other  direction  in  three  or  four  sec- 
onds. 

The  Ward-Leonard  controller  and  main  instrument 
desk  equipped  with  a  main  ammeter  for  reading  the 
current  input  to  the  mill  motor,  with  two  speed  indi- 
cators, for  the  mill  motor  and  flywheel  set  respective- 
ly, are  all  fixed  on  the  main  control  platform. 
Details  Of  Mill,  Capacity,  etc 

The  general  character  of  the  28  inch  mill  with  its 
capacity  may  be  conveniently  tabulated  as  follows: 

No.  of  stands — Two  i.  e.,  1  cogging  and  1  fin- 
ishing. 

Size  of  rolls— Cogging— 28"  dia.  x  7'  long. 

Finishing— 28"  dia.  x  6'  6"  long. 
Maximum  size  of  ingot — 15"  square  at  large  end, 

13  1-2"  square  at  small  end,  4'  6"  to  5'  long. 

Weight  25  cwts. 
Minimum  size  of  ingot — 9"  square,  4'  long. 
Capacity  of  Mill— (a)  To  roll  Hadfield  Steel  Ingot 

15"  square  down  at  one  heat  to  billets  2  1-2" 

square. 

(b)  To  be  capable  of  rolling  the  Hadfield 
High  Carbon  and  Special  Alloy  Steels, 
(c)  To  roll  the  Hadfield  "ERA"  (Trade 
Mark)  Manganese  Steel  Ingots  13"  square 
into  billets,  rails,  etc. 

Average  output— 1,500  tons  per  week  of  110  work- 
ing hours  of  2  1-2"  square  steel  billets,  or  say 
15  tons  per  hour. 

Maximum  output— 20  tons  per  hour  of  2  1-2"  square 
steel  billets  for  occasional  skort  periods. 

Products  dealt  with— Of  Mill  and  Special  Steels. 

(a)  Ranging  from  8"  to  2  1-2"  billets  in  fin- 
ishing stand. 

(b)  Ranging  from  8"  to  5"  billets  in  cogging 
stand. 

(c)  Irregular  sections  as  required. 

(d)  Manganese  Rails  up  to  the  heaviest  sec- 
tion in  demand,  and  a  maximum  length  of  55 
ft.  rolled,  say  45  ft.  finished. 

(e)  Blooms  of  any  size  within  the  range  of 
ingot. 

Length  of  Billets— Any  length  required  to  suit 
ingot. 

The  grand  total  weight  of  the  mill  is  about  1,600 
tons,  including  the  following  principal  items. 
Approximate  weight  of  mill  1,100  tons 

Approximate  weight  of 

electrical  equipment  400  tons 

Weight  of  flywheel  on  Motor 

Generator  set  30  tons 

Area  of  Shop.       Original  shop:  49,608  square  feet. 
Portion  added :  26,730 


76,330  or  1.75  acres. 


The  complete  plant  comprises:  Buildings,  mill  in- 
cluding foundations  and  erection;  main  mill  motor; 
llgner  flywheel  set  exciter;  switch  gear;  live  roller 
gear  motors;  two  re-heating  furnaces,  50  feet  long; 
soaking  pits;  two-ton  overhead  charger;  four-ton 
ground  charger;  one  20-ton  crane;  two  35-ton  cranes; 
roll  turning  lathe;  hydraulic  pumps;  motor,  accumula- 
tor; hydraulic  services;  toughening  tank,  tippler  gear- 
eight  28  inch  rolls,  and  incidentals. 

The  general  Layout  Of  The  28"  Mill 

The  various  illustrations  Avill  assist  in  giving  an 
idea  of  the  general  lay-out.    The  mill  comprises  a 
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rougliiii";  and  finishing  slfind  in  direct  line  with  the 
main  drivintr  motor,  the  pinion  liousing  being  situated 
between  tiie  motor  and  the  roughing  stand.  The  in- 
gots are  conveyed  to  the  roughing  mill  by  live  rollers. 
7\t  the  approach  end  of  the  ingoing  live  rollers  is  an 
automatically  operated  tilting  chair  in  which  the  in- 
gots are  deposited  by  the  overhead  charging  machine. 
On  the  outgoing  side  of  the  roughing  mill  is  a  run-out 
to  the  bloom  shears,  with  a  short  length  of  roller  track 
extending  beyond,  for  the  removal  of  the  cut  blooms, 
etc.  Skid  gear  is  arranged  for  transferring  bars  from 
the  roughing  to  the  finishing  inill,  and  on  the  outgoing 
side  of  the  latter  is  a  run-out  to  the  liot  saw,  also  a  run- 
out bevond  the  saw  with  skid  gear  and  cooling  bank, 
into  bay  "C". 

The  necessary  appliances  for  carrying  out  the  re- 
quisite treatment  on  the  ITadfield  "Era"  (Trade  Mark) 
Manganese  Steel  Kails  are  arranged  at  the  side  of  the 
ingoing  run-out  by  which  the  rolled  material  is  con- 
veyed to  the  saw.  This  treatment  is  carried  out  in 
accordance  with  the  firm's  patents,  in  order  to  ensure 
the  full  and  wonderful  toughness  of  this  product.  The 
live  rollers  are  provided  with  manipulating  devices  op- 
erated from  the  bridge.  By  this  means  the  rail  is 
carried  away  for  the  necessary  quenching  operations, 
which  give  the  manganese  steel  its  remarkable  tough- 
ness and  resiliency. 

On  both  sides  of  the  roughing  and  finishing  stands 
are  hydraulically  operated  manipulators  of  the  "Wil- 
iams'""  typo.  They  are  specially  adopted  because  of 
the  ease  with  which  they  manipulate  the  bars  and 
billets  during  tire  process  of  rolling,  eliminating  all 
man  handling. 

A  switch  giving  remote  control  of  the  main  circuit 
breakers,  also  indicating  lamps  showing  the  operation 
of  the  circuit  breakers,  is  also  provided  on  the  control 
desk. 

Auxiliary  Motors 

The  auxiliary  motors  for  driving  the  live  rollers, 
skids  and  screw  down  gear  on  cogging  rolls,  of  which 
there  are  eleven  in  nund)er,  are  all  40  H.  P.,  running 
at  ."jOfl  r.  p.  m.,  of  the  reversing  steel  works  type,  total- 
ly enclosed,  series  wound  with  commmutating  poles. 
These  motors  arc  rated  on  a  basis  of  one  hour's  duty 
for  mill  work,  and  will  carry  100%  overload  without 
sparking,  and  can  also  be  run  at  still  greater  over- 
loads without  serious  effect  from  sparking. 

The  motors  are  all  arranged  for  remote  control  by 
means  of  "Ironclad"  totally  enclosed  reversing  master 
controllers  and  control  panels  of  the  contactor  type, 
with  separate  specially  rated  protected  grid  type  re- 
sistances, located  at  the  most  convenient  points. 

The  master  controllers  for  the  motors  driving  the 
ingoing  and  outgoing  live  rollers  of  the  cogging  and 
finishing  mills,  also  the  screw-down  gear  for  the  cog- 
ging mill,  and  the  skids  between  the  cogging  and 
finishing  mills,  are  all  situated  on  the  main  control 
platform;  whereas,  for  the  run-out  live  rollers  to  the 
hot  saw  and  beyond,  also  the  hot  saw  and  the  skids  at 
the  cooling  bank,  the  controllers  are  fixed  on  the  se- 
parate platform  previously  referred  to. 

Engine  House  And  Mill  Signals 

A  noteworthy  feature  of  interest  is  an  electric  tele- 
graph system  established  between  the  control  platform 
and  the  electric  ecjuipment  house  by  which  orders  may 
be  communicated  between  the  mill  driver  on  tlu'  plat- 
form and  the  attendant  in  the  electrical  equipment 
house,  and  vice-versa.    There  are  two  instruments  at 


either  end  of  the  system,  i.  e.,  a  transmitter  and  an  in- 
dicator, and  when  an  order  is  transmitted  at  one  end 
a  Klaxon  horn  sounds  at  the  opposite  end  until  the 
order  is  acknowledge  by  moving  a  handle  on  the  in- 
dicator to  the  corresponding  order,  when  it  cuts  out 
the  horn  and  leaves  a  light  glowing  showing  the  order 
given.  This  system  must  prove  extremely  useful  in 
case  of  accident,  breakdown  or  sudden  and  unexpected 
happenings  either  in  the  mill  or  enginehouse,  facilita- 
ting instantaneous  action,  when  called  for.  The  in.s- 
truments  for  this  sy.stem  were  supplied  by  Messrs.  Me- 
chans  Ltd.  of  Glasgow. 

Gas  Producing  Plant 
The  gas  for  the  continuous  furnaces  and  soaking 
pit  is  supplied  by  five  Gas  Producers.    These  produc- 
ers are  8  ft.  6  in.  diameter  inside  the  lining  and  each 
is  designed  to  gasify  10  cwts.  of  coal  per  hour. 

Coal  for  the  producers  is  discharged  from  railway 
trucks  underneath,  whence  it  discharges  into  a  gravity 
bucket  elevator  and  conveyor.  The  latter  deposits 
the  material  in  hoppers  above  the  producers. 

The  gas  is  conveyed  to  the  furnaces  and  .soaking 
pit  in  underground  brick  flues,  and  the  waste  gases 
travel  to  the  chimney,  which  is  5  ft.  f)  in.  diameter  in- 
:;ide  the  lining  and  120  ft.  0  in.  high. 

The  necessary  steam  for  the  gasification  of  the  coal 
is  supplied  by  a  Loco  Multitubular  Boiler. 

Hydraulic  Water  Service 
•  The  Hydraulic  Water  Service  to  the  mill  is  arrang- 
ed for  a  working  pressure  of  1  ton  per  .square  inch, 
and  is  supplied  by  a  set  of  three-throw  pumps  having 
8  3-4  in.  diameter  rams,  15  in.  stroke,  and  driven  by 
M  175  H.  P.  motor  running  at  375  r.  p.  m.  through  the 
medium  of  totally  enclosed  machine-cut  double  heli- 
cal reduction  gear.  These  pumps  deliver  to  an  accum- 
ulator having  an  18  in.  diameter  ram  and  20  ft.  0  in. 
)iiaximum  stroke,  the  pressure  water  from  the  latter 
being  delivered  by  a  2  1-2  in.  diameter  steel  main  to 
the  mill,  and  the  return  Avater  from  the  mill  by  a  4  in. 
(lifiineter  wrought  iron  main. 

The  starting  panel  for  the  pump  motor  is  of  the  en- 
closed contactor  type,  controlled  by  a  tappet  switch 
actuated  by  the  rise  and  fall  of  the  accumulator;  the 
latter  also  works  a  pilot  valve  which  operates  a  bye- 
pass  and  non-return  valve  on  the  pumps,  enabling 
them  to  be  started  up  unloaded. 

The  pumps  are  housed  in  a  brick  building  a  short 
distance  from  the  mill,  provided  Avith  a  hand  over- 
head travelling  crane  for  handling  the  machinery. 
Staff  And  Roll -Turning  Requirements 
hi  regard  to  Staff  and  other  requirements  for  the 
working  of  the  mill,  it  may  be  added  that  the  shop  is 
complete  with  offices  for  the  accommodation  of  the 
mill  manager  and  clerks,  and  proper  provision  is  made 
for  turning  the  main  rolls  for  tlie  mill  in  bay  "A," 
where  it  will  be  noticed  is  a  roll  turning  lathe,  etc. 
with  ample  space  for  the  storage  of  rolls. 

Finish  Of  Floor  Of  Mill 
In  concluding  the  description  of  the  rolling  mill 
plant,  reference  may  be  made  to  the  neat  manner  in 
which  the  floor  surrounding  the  mill  is  finished  off, 
all  the  live  roller  geai",  which  at  the  finishing  mill  has 
■1  length  of  320  ft.  0  in.  being  below  the  floor  and  the 
latter  presenting  an  even.  i)lated  surface,  witli  the  ex- 
ception of  the  live  rollers  which  necessarily  project 
slightly  above  the  floor  level. 

This  Miill,  in  addition  to  supplying  other  require- 
ments, will  also  act  as  a  feeder  to  the  two  smaller 
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rolling  mills,  1  in.  and  1-t  in.  (Figux-e  10)  already  re- 
ferred to. 

Weight  Of  Mill 

The  total  weight  of  the  mill  is  about  1,600  tons,  a 
large  proportion  of  which  is  steel. 

Credit  Due  To  Directors 

The  credit  for  tliis  important  addition  to  the  steel 
producing  and  rolling  mill  capacities  of  Messx's.  Had- 
fields.  Ltd.,  is  largely  due  to  the  foresight  of  the 


Chairman,  Sir  Robert  Hadfield,  Bart.,  F.  R.  S.,  etc., 
Mr.  P.  B.  Brown,  M.  Inst.  C.  E.,  Managing  Director; 
Major  A.  B.  Clerke,  C.  B.  E.,  Late  R.  A.,  Managing 
Director;  Mr.  J.  P.  Crosbie,  Director;  Mr.  James  Cros- 
bie.  Works  Engineer,  who  has  superintended  the  de- 
signing and  erection  of  the  plant;  Mr.  I.  B.  Milne,  Di- 
rector, and  Mr.  W.  J.  Dawson,  Director.  Mr.  A.  M. 
Jack,  M.  Inst.  C  E.  who  has  recently  retired  from  the 
Board,  largely  assisted  in  the  development  of  these 
works. 


Fig.  9 
Mill  Motor  3200 
to  11,600  H.  P. 


SECTION  VI 
11"  AND  14"  ROLLING  MILLS 
Tjliese  mills  are  of  the  continuous  running,  bar  type, 
each  driven  diroet  by  an  electric  motor  having  a  fly  wheel 
and  flexible  coupling  interposed  between  the  motor  and 
the  mill.  The  mills  are  complete  with  the  usual  reeling 
machines,  .shears  and  hot  saws,  etc.,  all  driven  by  indivi- 
dual electric  motors,  eac'h  machine  being  situated  in  the 
best  possible  position  for  handling  the  material  in  the 
progressive  stages  after  leaving  the  rolls.  A  roll  turning 
department  is  provided  in  which  are  electi'ically  driven 
rolls  turning  lathes  and  the  full  equipment  for  turning 
rolls. 

Tlie  furnaces  for  heating  the  billets  before  entering 
the  rolls  are  of  a  patent  semi-gas  recuperative  design 
and  have  been  proved  to  be  eapable  of  heating  uf)  the 
biUets  in  the  shortest  possilile  time  witli  a  minimum  of 
fuel  ('Oiisimii)tioTi. 

The  whole  eriuipmciit  is  laid  out  on  tiie  most  modern 
lines  and  is  excellently  arranged  for  obtaining  t^e  max- 
imum of  pi-oductidii  with  ;i  minimum  of  labour.  Ovei-- 
hcad  electric  Iravrliinn  ciiincs  assi.st  in  handling  the  raw 
and  finislicd  inalei'ials,  also  changing  rolls,  etc.,  and  a 
(•(insjiiciious  fcafMn*  nf  the  plant  is  the  hifty,  well  lighti'd 
and  well  ventilated  Imllilin;:.  w'iiirh  at  llic  same  time 
l)rovides  an  abundance  of  flooi-  .sjjace  which  is  so  essen- 
tial to  the  successful  operation  of  rolling  mills. 


T^ie  mills  are  essentially  for  the  production  of  high 
carbon  and  special  alloy  steels,  also  of  the  Hadfield 
"Era"  Manganese  Steel.  They  are  specially  designed, 
of  an  exceptionally  robust  character  to  withstand  the 
abnormal  stresses  arising  from  the  rolling  of  steels  of 
this  description.  It  is  a  noteworthy  feature  tihat  for 
mills  of  their  sizes  they  stand  out  alone  in  their  capacity 
for  dealing  with  high  outputs  of  specially  ,high  quality 
hard  steel  as  compared  with  other  mills  of  the  same 
sizes. 

The  main  features  of  tihe  two  rolling  mills  are  as  fol- 
lows : — 

11"  Rolling  Mill 


Arrangements — This  is  arranged  with  five  sets  of  hous- 
ings, i.  e.,  one  three-high  and  four  two-jiigh,  driven  by 
a  400  to  800  H.P.  compared  compole  motor  having  a 
lated  speed  of  150  to  250  r.p.m.,  through  the  medium 
(if  a  totally  enclosed  machine  cut  double  lielical  reduc- 
ti(in  gear  to  rediu-e  tlhe  speed  of  the  mill  to  a  miniunim 
nf  100  i-.|).m.  Tnter])osed  between  the  reduction  gear 
jiiiil  Hie  motor  is  a  flywheel  of  Hadfield  cast,  steel,  10 
ft.  dia. having  a  weight  of  17  tons.  A  buffer-spring 
type  flexible  coupling  connects  the  motors  shaft  to  the 
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flywheel  slnift  and  a  coiicontrie  type  of  coiiplirifr  con- 
nects the  flywheel  shaft  to  the  reduction  gear.  The 
starting  panel  for  the  motor  is  of  the  (iontractor  type. 
Capacity.— To  roll  21/2"  billets  to  rounds  of  from 
to  11/2  ciia.  and  to  squares  of  from  11/4"  to  1"  side,  al.'-o 
10  flats  of  e(iuivalent  section  within  the  capacity  of  t^e 
mill  and  other  si)ec-ial  sections  as  required. 
Output- — According  to  product  required. 

U"Rolling  Mill 

Arravf/emc7if : — This  is  arranged  with  six  sets  of  lious- 
ings,  two-hi?Th,  driven  by  a  500  to  1000  H.I*,  compound 
eompole  motor  having  a  rated  speed  of  17)  to  laO  r.p m. 
the  rolls  running  at  the  same  speeds.  Interposed  be 
tween  the  mill  and  motor  is  a  cast  iron  flywheel  of  12 '0" 
dia.  having  a  weigtht  of  40  tons.  A  buffer-spring  type 
flexible  coui)ling  connects  the  motor  s^aft  to  the  fly- 
wheel shaft.  The  starling  panel  for  the  motor  is  of  the 
contractor  type. 

Capacity: — To  roll  5"  billets  to  round.s  of  from  3"  to 
1"  dia.  and  to  squares  of  from  3"  to  1"  side,  also  to 
flats  from  7"  to  1"  down  and  other  special  sections 
as  required. 

Output: — According  to  product  re(iuired. 

The  whole  of  the  steel  castings  and  forgings  used  in 
these  mills  are  of  the  Hadfield  best  cast  steel. 


SECTION  V  I  I 
HADPIELDS  WORK  DURING  THE  WAR 
INCLUDING  THE  PRODUCTION  OF 
ARMAMENT  MATERIAL 

The  world  now  realises  tlhat  the  winning  of  the  Great 
War  was  immensely  jielped  on  by  the  assistance  rendered 
in  the  factories  of  Great  Britain.  In  this  good  w'ork 
Messrs.  Hadfields  took  their  full  share,  as  might  have 
been  expected  in  view  of  their  special  facilities  for  a 
large  output  or  war  mat«rial. 

Plant  Extensions 

The  shortage  of  weapons  and  ammunition  in  the 
earlier  stages  of  the  war  necessitated  the  building  of 
additional  shops  and  tllie  introduction  of  large  quantities 
of  heavy  machinery,  and,  during  t/ie  first  year,  it  w;is 
found  possible  to  quadruple  the  output  of  large  arnioui- 
piercing  shells,  that  is,  13.5",  14",  15"  and  16",  wliilc 
furnishing  large  supplies  of  shells  of  smaller  calibre. 
12"  and  under,  for  Naval  purposes. 

An  entirely  new  plant  was  laid  down  at  great  cost 
for  the  productiim  of  two  hundred  15-inch  high-explosive 
shells  per  week,  five  lliundred  6-inch  semi-armour-pierc 
ing  Svhells,  with  other  machinery  enabling  a  weekly  out- 
put to  be  made  of  10,000  Naval  shells.  Devehipments 
were  practically  continuous,  and  before  the  end  of  the 
war  the  largest  armour-piercing  shell  in  the  world, 
weighing  1\(>  tons,  was  turned  out  in  large  numbers, 
capable  of  piercing  hard-faced  armour  16  inclics  in 
thickness  at  a  range  of  15  miles.  The  grand  total  of 
armour-piercing  projectiles,  dhiefly  of  calibre  ranging 
from  12  inch  to  15  and  18  inch,  and  high  explosive  sbdl 
supplied  bv  Hadfields  to  the  British  Government  to- 
talled 3,500,000. 

Prior  to  March  1017  the  firm  had  not  made  any  guns 
or  how'itzers,  yet  before  the  end  of  the  war  they  had 
turned  out  250  complete  howitzer  guns  up  to  8  inch 
calibre,  3,000  gun  tubes  up  to  9.2"  calibre,  3,400  trenc;i 
howitzers  of  6-ineh  calibre,  700  repaired  guns  up  to  3- 
ineh  calibre,  in  addition  to  many  thousands  of  other 
gun  parts.   


Helmets 

The  introduction  of  helmets  made  of  the  Hadfield 
"Resista"  steel  is  estimated  to  ^ave  saved  tens  of  thou- 
sands of  lives  and  numberless  severe  wounds.  This  steel 
was  invented  by  Sir  Robert  Hadfield,  and  no  fewer  than 
*six  million  helmets  were  produced,  utilising  4,000  tons 
of  "Resista"  steel.  Just  before  the  war  ended,  the 
French  autjiorities  w-ere  negotiating  for  the  supply  of 


Fig.  10 — 11-inch  and  14-inch  Rolling  Mills 
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lielmots  for  the  French  army,  and  arrangements  were 
made  to  supply  50,000  in  two  days;  almost  immediate- 
ly afterwards  the  armistice  was  concluded.  Great  regret 
has  been  expressed  that  the  helmets  were  not  more  ex- 
tensively adopted  at  a  much  earlier  stage  of  the  war, 
when  the  Frenclh  army  would  without  doubt  have  saved 
many  thousands  of  lives  and  avoided  many  thousands 
of  severely  wounded  soldiers. 

Hadfiefds  took  their  share  in  tlie  building  and  equip- 
ment of  tanks,  furnishing  48,000  bullet-proof  plates, 
125,000  links,  20,000  gear  wheels  and  pinions  in  manga- 
nese steel,  while  about  3,000  tons  of  their  "Era"  steel 
was  supplied  for  various  aeroplane  requirements. 

The  total  value  of  war  products  supplied  by  the  firm 
was  no  less  than  £36,000,000. 

In  connection  with  guns,  great  economy  was  effected 
by  the  employment  of  tihe  Hadfield  Sound  Steel  System, 
which  rediices  the  waste  or  discard  to  sometjhing  like 
15  or  20%  instead  of  50  to  60%,  by  the  ordinary  methods. 
There  was  a  marked  saving  in  time  and  labour  effected 
by  the  adoption  of  the  system  of  piercing  and  extrusion, 
enabling  the  howitzer  to  be  made  direct  from  the  billet 
without  preliminary  rolling  or  forging  of  any  kind. 
It  was  considered  a  new  idea  to  produce  guns  direct 
from  eastings ;  although  doubst  were  expressed  at  the 
time  as  to  its  possibility,  the  system  proved  a  triump/iant 
success,  thereby  saving  very  large  sums  for  the  British 
Government  and  increasing  the  rate  of  output  to  a  most 
remarkable  and  unexpected  degree. 

Electrical  Energy  Consumed 

It  is  interesting  to  know  that  during  1917,  when  an  im- 
mense output  had  been  obtained  at  the  Hadfield  works 
for  munition  purposes,  the  grand  total  of  electrical 
energy  used  was  54,750,000  units,  half  of  it  in  electric 
furnaces  at  the  East  Hecla  Works,  where  over  100,000 
tons  of  steel  were  melted,  muclhi  of  which,  would  otjiier- 
wise  have  been  wasted. 

Steel  Production 

Nearly  the  whole  of  the  steel  used  in  the  production 
of  war  material  was  manufactured  from  the  raw  product 
as  it  left  the  bla.st  furnace,  into  a  completely  finished 
product  at  the  Hadfield  Works.  The  steel  produced 
was  sufficient  to  make  a  bar,  two  inches  in  diameter, 
long  enough  to  encircle  the  earth  at  its  equatorial  cir- 
cumference. 

Vertical  And  Horizontal  Presses 

Iladficlds  were  equipped  during  the  war  with  more 
Uieavy  hydraulic  shell  presses  than  any  other  maker. 
This  was  a  definite  advantage  which  enabled  the  British 
Government  to  obtain  considerable  qantities  of  armour- 
piercing  shell  up  to  the  largest  calibre,  18  incjhes,  not 
only  at  reasonable  prices,  but  with  extraordinary  ra- 
pidity. Three  of  these  large  presses,  had  capacities 
up  to  2,500  tons  pressure.  They  were  splendid  tools  for 
the  work  required,  being  massive,  strong  and  easily 
worked. 

In  addition  to  these  three  large  presses,  Hadfields 
also  !had  in  operation  one  450-ton  and  one  1,000-ton 
horizontal  press.  As  regards  vertical  presses,  they  liad 
three  113-ton,  three  314-ton,  two  4550-ton,  and  six  800 
tons  capacity. 

Witji  regard  to  lieavy  iiydraulic  forging  presses  for  in- 
gots and  general  forging  work,  Hadfields  have  erected 
new  and  complete  establishments,  including  steel  plant 
and  presses,  eriuipped  with  one  1,000-ton  press  and  two 
1,5()0-ton  vertical  presses,  now  in  use  for  peace  time 
purposes. 

It  may  be  added  that  the  Hadfield  east  and  forged 
steels  were  largely  used  in  'he  const i-uet ion  of  these 
presses. 


WORLD  S  OUTPUT  OF  ELECTRIC  STEEL.  * 

Except  in  two  or  three  countries  practically  no  electric 
steel  was  made  prior  to  1913.  In  the  United  States,  Ger- 
many and  France,  particularly  the  latter  two,  electric  fur- 
naces were  making  steel  as  early  as  1908  and  1909.  The 
industry,  however,  did  not  attain  any  magnitude  until 
1913.    In  that  year  Germany  was  its  acknowledged  leader. 

Due  to  the  stimulus  of  the  war,  the  electric  steel  indus- 
try of  all  producing  countries  expanded  until  the  peak 
was  reached  in  1918,  wlien  over  1,140,000  tons  was  pro- 
duced against  only  168,600  tons  in  1913.  In  this  period, 
however,  the  United  States  gradually  displaced  Germany 
from  the  lead,  with  an  output  in  1918  nearly  equal  to  that 
of  the  seven  other  producing  countries  combined.  The 
output  in  1915  was  about  80  per  cent,  greater  than  in 
1913,  while  in  1916  it  was  about  90  per  cent,  greater  than 
in  1915.  From  1916  to  1917  the  increase  was  about  50 
per  cent.,  and  from  1917  to  1918  the  expansion  was  about 
40  per  cent. 

In  1913  Germany  produced  over  50  per  cent,  of  all  the 
electric  steel  then  made.  Although  the  United  States  rank- 
ed second  in  that  year,  the  industry  had  only  just  started. 
Germany  and  Austria-Hungary  were  credited  with  close 
to  70  per  cent,  of  the  world's  output  in  1913.  But  by  1918, 
although  Germany  had  increased  its  electric  furnace  pro- 
duction about  21/2  times,  the  United  States  output  had  ex- 
panded 17  fold.  Their  output  was  not  only  twice  that  of 
the  two  so-called  Central  Powers,  but  was  nearly  half  the 
total  of  all  the  producing  countries.  Another  feature  of 
the  development  of  this  industry  up  to  1919  was  the  rapid 
growth  of  the  British  and  Canadian  production.  In  1913 
there  is  no  record  of  any  output  in  those  countries,  but  in 
the  four  years  1915  to  1918  inclusive,  the  British  electric- 
steel  industry  had  expanded  five  fold  and  the  Canadian 
about  21  fold. 

The  progress  of  the  industry  as  a  whole  in  the  read- 
justment period  since  the  war,  or  in  1919,  1920  and  1921, 
has  varied  with  the  peculiar  conditions  existing  in  each 
country.  Despite  the  falling  off,  the  1919  total  for  six 
countries  was  larger  tlian  the  1916  total  for  eight  nations. 
The  1920  total  for  six  countries,  assuming  Germany  to 
have  made  as  much  as  in  1919,  exceeds  the  1917  output  for 
eight.  In  1921,  the  year  of  world-wide  depression  and 
strikes,  probably  over  425,000  tons  was  produced  by  the 
six  countries,  including  Germany,  or  a  figure  nearly  equal 
to  the  output  of  1913  and  1915  combined.  The  following 
table  excludes  any  post-war  returns  from  Germany  and 
Austria,  figures  not  being  available: 

Output  of  Electric  Steel  Ingots  and  Castings  in  the 
Leading  Countries  in  Tons 


Country 
United  States  . 
Germany    .  . 
Great    Britain  . 
Canada   .    .    .  . 
Austria-Hungary 
France  .    .    .  . 

Italy  

Sweden   .    .    .  . 

Total  .   .  . 


1913 

1920 

1921 

30,180 

502,152 

169,499 

88,256 

None 

89,100 

27,100 

None 

28,301 

16,844 

26,837 

21,124 

58,080 

24,457 

*1 00,000 

*  140,000 

2,276 

168,673 

777,633 

377,900 

*  Estimated. 
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BY  DAVID  McLAlN 


Tho  iiutlior  may  bo  tlioufjlit  lo  b(>  piesunip'uoiis  mid 
ecrotistical  in  clarint?  as  an  American  to  address  liritishers 
on  tbe  science  of  melting  iron  and  steel  or  wrought  scrap 
in  cupolas,  as  some  have  been  doing  it  very  successfully 
for  years,  but  please  remember  there  is  no  more  electri- 
city" in  the  world  to-day  than  there  was  years  ago,  and 
until  someone  recognised  the  law  by  which  it  could  be 
made  of  service,  we  knew  but  little  of  it.  Today  the  world 
is  lit  up  by  it.  Just  so  as  with  the  laws  governing  the 
science  of  melting  steel  scrap  in  cupolas,  took  .someone 
to  prove  that  (1)  steel  scrap  will  not  reduce  total  carbon  ; 
(2)  steel  scrap  will  not  cau.se  hard  spots;  (3)  manganese 
is  vot  a  hardener;  (4)  high  blast  is  not  required;  and 
aMiough  the  author  demonstrated  all  this  twenty  or  more 
years  ago,  maiiy  writers  to-day  still  claim  steel  will  re- 
duce carbon,  and  that  is  the  main  reason  for  the  author's 
in-esence  in  Great  Britain. 

Writers  for  technical  papers  have  advised  foundry- 
men  that  it  is  necessary  to  use  cold-blast  pig,  hematite 
jjig,  cerium,  titanium,  vanadium  and  other  alloys  if  they 
want  to  make  quality  castings. 

Others  have  also  been  advised  to  melt  iron  in  the  elec- 
tric furnace,  the  air  furnace,  and  the  open-hearth  fur- 
nace, and  that  quality  iron,  semi-steel  and  steel  can  be 
made  in  the  electric"  furnace  from  cheap  borings  and 
turnings,  but  the  cupola,  in  the  hands  of  competent  oper- 
ators, can  produce  <iuali\v  metal  using  steel  and  woiight 
scrap  and  other  materials. 

The  cupola  is  considered  a  mysterious j)iece  of  equip- 
ment by  manv,  who  compare  it  to  a  bucking  horse.  They 
pose  as"  authorities,  but  they  "let  George  do  it,"  and  if 
the  metal  is  good  they  take  the  credit,  but  if  it  is  of  poor 
quality  they  blame  George  for  it. 

Potentialities  of  Semi-Steel 

We  believe  this  subject  should  be  discussed  to  a 
satisfactorv  conclusion,  as  engineers  and  foundrymeii 
throughout  the  world  are  guided  by  writers  who  should 
know '"that  good  semi-steel  of  Va  in.  section  is  .stronger 
and  will  resist  hydraulic  tests  better  than  the  average 
grey  iron  of  1-in.  section. 

Initially  i'  may  be  as  well  to  submit  a  few  facts  con- 
cerning tiie  absorption  of  carbon  by  the  steel  from  coke. 
Wlien'ii  bov  the  author  learned  that  steel  ab.sorbed  car- 
bon i'vom  a  facing  sand  containing  coke.  Open-liearth 
steel  of  0.20  to  0.30  per  cent,  carbon  poured  m  gear 
i)lanks  made  of  this  facing  were  considerably  higher  in 
carbon  on  the  exterior  than  the  interior. 

Taking  advantage  of  this  knowledge,  the  writer  made 
tramcar^'wheels.  using  this  coke  facing  on  the  tread,  and 
after  outwearing  several  sets  of  grey  iron  wheels,  a  large 
order  was  placed  for  similar  wheels,  being  designated 
on  the  specifications  as  "chilled  steel  wheels."  A  steel 
rod  in  a  blacksmith's  fire  showed  signs  of  melting  one 
day,  and  investigation  proved  that  that  rod  had  been  in 
the  fire  frexiuently,  absorbing  carbon  each  time,  until 
eventually  the  melting  point  was  lowered  to  that  of 
grey  iron. 

The  ancients  learned  that  a  lump  of  iron  ore  thrown 
on  an  open  fire,  heated  to  redness  and  hammered,  wimld 


The  above  article,  kindly  provided  by  Mr.  McLain  for  "Iron 
and  Steel  of  Canada,"  has  already  appeared  in  "The  Foundry 
Trade  .lournal",  of  London.  It  is  of  such  interest  that  we  are 
pleased  to  publish  it  for  the  benefit  of  our  readers. 


develop  into  a  s|)Oiigy  mass  of  iron  that  could  he  ham- 
mered to  form  implements  of  war,  and  modern  chemi.sts 
have  analysed  swords  made  by  the  ancients,  finding 
there  was  1  to  2  per  cent,  carbon  present  this  proving 
conclusively  that  wrought  iron  or  steel  will  absorb  car- 
bon when  heated  in  the  presence  of  a  carbonaceous  fuel, 
so  the  writer  experimented  with  coke  and  steel  scrap  in 
cupola  mixtures,  and  was  agreeably  surprised  to  learn 
that  steel  will  absorb  up  to  3  to  5  per  cent,  carbon,  de- 
pending on  the  melting  conditions.  S.vnthetic  pig-iron 
would  be  impossible  except  that  the  s  eel  turnings  ab.sorb 
carbon  from  the  coke. 

Making  semi-steel,  like  other  things,  depends  on  know- 
ing how.  Take  Hadfield's  pro<'ess  of  i)roducing  man- 
ganese .steel.  Without  his  formula  and  in.structions,  the 
"man  in  the  stree^"  could  not  make  it.  The  author  has 
met  many  who  tried  to  make  manganese  steel,  but  failed 
in  the  aHempt.  Should  manganese  steel  be  condemned 
on  that  account?  Similar  conditions  exist  with  semi- 
steel.  Some  people  try  to  make  it  without  the  proper 
instructions,  and  tlie  resultant  metal  being  full  of  hard 
spots  or  blow  holes,  they  condemn  .semi-.steel.  One  con- 
verter steelfounder  may  make  good  steel  using  60  to  90 
per  cent,  steel  scrap,  because  he  knows  how  to  melt  it 
and  control  the  sulphur,  while  his  competitor  may  use 
')()  ])er  cent,  pig-iron  and  still  be  unable  to  meet  the  .spe- 
cifications. 

Rapid  Advance  in  Metallurgy 

For  50  years  previous  to  the  time  it  was  discovered 
that  carbon  is  absorbed  from  coke  when  making  semi- 
steel,  very  little  progress  was  reported  by  grey  iron 
foundrymen. 

The  greatest  developments  in  grey  iron  foundry 
practice  are  traceable  to  the  introduction  of  s-teel  scrap 
in  cupola  mixtures  and  common.sense  methods  of  mixing 
and  melting ;  in  fact,  to  one  like  the  author,  who  has  been 
on  the  firing  line  for  approximately  half  a  century,  it 
appears  as  if  there  has  been  100  years'  advancement 
within  the  past  quarter  century. 

False  Claims. — Many  text-books,  wheiier  by  technical 
or  practical  men,  have  maintained  that  steel  reduces  oar- 
bon.  Chemists  and  metallurgists  and  practical  foundry- 
men  have  at  times  agreed  that  (1)  steel  causes  hard  spots. 
(2)  will  no'  mix  with  iron.  (3)  is  not  a  good  thing  to 
u.se.  (4)  requires  a  higher  melting  temperature,  and 
that  (5)  manganese  is  a  hardener.  The  use  of  steel  in 
cupola  mixtures  was  questioned  on  all  sides,  but  we 
learned  that  carbon  will  be  absorbed  from  fuel  by  the 
steel  up  to  the  .saturation  point,  and  that  manganes«» 
above  a  certain  ])oint  aids  in  increasing  the  saturatiim 
point  of  iron  for  carbon. 

The  author  has  had  hundreds  of  analyses  made  of 
both  grey  iron  and  semi-.steel  comi)ared  with  grey  iron, 
but  there  is  not  sufficient  evidence  to  substantiate  the 
claim  that  steel  Mill  reduce  carbon. 

Carhon  Acts  as  a  Medium 

As  carbon  acts  as  a  medium  through  which  the  other 
elements  work,  we  do  not  try  to  remove  it  from  iron, 
but  learn  to  regulate  it  by  studying  the  effects  produced 
by  silicon,  sulphur.  iihos|)horus  and  manganese.  Study 
the  effect  of  high  And  low  blast  on  the  carbons,  and  use 
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tliis  kiiowledfje  to  advantage  when  calculating  mixtures 
for  different  c'astint;s  that  require  softness,  streng'th, 
fluidity  or  chill. 

In  melting  iioii  in  the  cupola,  carbon  will  be  ab.sorl)ed 
from  the  fuel  when  a  mild  blast  is  used,  and  the  amount 
absorbed  will  depend  on  the  amount  of  carbon  in  fuel, 
the  power  of  material  to  absord  carboii,  and  the  tempe- 
rature at  which  iron  is  melted. 

This  point  alone  should  enable  the  student  to  realise 
the  importance  of  becoming  thoroughly  alive  to  cupola 
operation.  AVhen  poor  coke  and  high  blast  are  used 
carbon  is  lost,  and  as  the  total  carbon  is  lowered  combined 
carbon  increases  in  proportion  to  this  loss. 

When  melting  steel  for  cupola  mixtures,  high-carbon 
coke  is  used  for  fuel.  Coke,  of  course,  can  also  be  used 
in  crucible  melting,  but  in  this  practice  the  metal  does 
not  come  in  contact  with  fuel,  therefore  does  not  absorb 
carbon  from  it.  On  the  other  hand,  steel  melted  in  the 
cupola  comes  in  intimate  contact  with  the  fuel,  and  owing 
to  the  verj^  low  percentage  of  the  different  elements  in 
the  steel,  it  has  a  strong  affinity  for  them,  particularly 
carbon. 

"When  steel  is  heated  to  redness  it  begins  to  absorb 
carbon  from  the  coke,  and  will  continue  until  they  both 


autlior  has  poured  casthigs  1-16  to  %  in.  thick  of  2.75 
per  cent,  silicon  iron,  when  the  metal  sets  or  freezes 
almost  instantly.  If  carbon  in  liquid  iron  is  all  com- 
bined, one  could  hardly  expect  a  precipitation  of  the 
graphitic  carbon  instantaneously,  but  analyses  proved 
that  the  carbon  was  practically  all  in  the  graphitic  form, 
consequently  the  castings  were  soft. 

On  the  other  hand,  take  a  1.75  per  cent,  or  less  silicon 
metal — pour  it  in'o  castings  1-16  to  %  in.,  and  the  cast- 
ings are  hard  with  0.50  or  more  per  cent,  combined  car- 
bon. It  might  be  reasoned  that  the  higher  silicon  iron 
may  not  have  set  as  quickly  as  the  lower  silicon  iron, 
but  it  is  a  well-established  faC"  that  the  lower  silicon 
iron  will  produce  hard  casting  of  thin  sections,  while  the 
same  sections  poured  of  higher  silicon  will  produce  soft 
castings. 

There  is  no  graphitic  carbon  in  steel  or  white  iron 
because  there  is  very  little  silicon,  so  no  doubt  Keep 
referred  to  steel  or  white  iron — not  grey  rion — when  he 
made  the  remark  that  the  carbon  was  all  in  the  combined 
form. 

Semi-steel  is  the  connecting  link  between  iron  and 
steel — combining  the  fine-wearing  qualities  of  iron  with 
a  tensile  strength  of  19  to  23  tons  wlien  using  30  to  50 


Micrograph   No.  1 
Thick  end  of  wedqe  No.  1 
Cast  iron 


Micrograph  No.  2 
Thin  edge  of  wedge  No.  1 


Micrograoh  No.  3 
Intermediate  Position, 
wedge  No.  1 


become  incandescent,  when  the  carbon  may  be  5  per 
cent. ;  consequently,  it  automatically  increases  the  tem- 
perature of  the  melting  zone  above  that  of  the  highest 
temperature  necessary  to  melt  grey  iron,  and  blends 
with  the  balance  of  the  mixture. 

While  it  is  claimed  that  the  carbons  are  the  predom- 
inating elements  in  iron  castings,  it  is  impossible  to  pro- 
duce chill  castings  with  high  silicon,  say,  2.75  per  cent. ; 
in  fact,  the  skilful  metallurgist  insists  that  silicon  be  2.00 
per  cent,  or  less  to  pi-oduce  a  very  thin  chill,  known  as 
a  "skin"  chill  on  light  castings. 

The  results  of  thousands  of  tests,  both  physical  and 
chemical,  lead  one  to  believe  that  silicon  is  the  control- 
ling element,  although  sul])liur,  phosphorus  and  manga- 
nese play  their  parts  along  with  the  length  of  time  the 
easting  is  allowed  to  cool  in  mould — all  of  which  have  a 
decided  influenc  on  the  ultimate  pro])ortions  of  either 
graphite  or  comijined  carbon. 

Keep  and  otluu-  claimed  tiuit  the  carl)on  in  licpiid  cast 
iron  is  all  in  the  combined  form,  but  this,  as  well  as  the 
claim  that  steel  scrap,  when  added  to  cupola  metal,  will 
reduce  carbon,  did  not  appeal  to  the  autlior. 


Condition  of  Curlx 


Liquid  Cast  Iron 


Keep  claimed  that  giapiiitic  carbon  is  only  precipi- 
tated from  the  combined  carbon  by  slow  cooling,  but  the 


per  cent,  steel  scrap  in  medium  and  heavy  sections,  and 
we  justl.y  claim  it  is  one  of  the  most  valuable  products  of 
the  grey  iron  foundry. 

Merits  of  Semi-Steel 

Next  to  monkeys,  man  is  the  greatest  imitator,  so  he 
watches  other  men  charge  steel  scrap  in  the  cupola,  re- 
turns to  his  shop  and  does  likewise,  but  not  knowing  the 
laws  governing  the  operation  he  makes  a  mess  of  it.  If 
the  castings  are  passable,  perhaps  soon  he  is  claiming  to 
make  semi-steel  using  half  steel  scrap. 

Now  this  half-steel  claim  recalls  the  story  of  the  man 
who  fade  a  fortune  through  his  famous  pies.  Soon  a 
competitor  started,  but  his  pies  were  not  so  good  although 
he  sold  large  quantities. 

One  day  a  friend  asked  him  wlui/:  he  was  using,  and 
he  said  "  hoi'se  meat  and  rabbits."  "Why,"  his  friend 
says,  "rabbits  are  verv  scarce,  how  do  vou  manage  it?" 
"Oh!  I  use  a  50-50  mixture."  "What?"  his  friend  says, 
"half  horse  meat  and  half  rabbit.'"  "Oh  no,  one  rabi)it 
mixed  Avith  one  horse."  And  that  about  hi\s  many  foun- 
drymen  who  claim  to  use  large  percentages  of  steel. 

It  is  only  those  who  recognise  the  laws  of  good  melting, 
the  merits  and  advantages  of  semi-steel,  and  place  them- 
selves in  harmony  with  them,  who  share  the  commercial 
benefits  of  strong,   clean,   homogenous  castings  and 
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minimum  losses — the  delight  of  every  true  foundryman 
and  engineer. 

When  properly  made,  semi-steel  exceeds  in  both  tem- 
perature and  fluidity  any  other  mixture  melted  in  the 
cupola.  The  oxidation  of  the  steel  when  melting  scien- 
tifically is  scarcely  perceptible,  and  when  steel  is  heated 
in  the  presence  of  coke  it  begins  to  absorb  carbon  from 
the  coke,  faintly  at  low  temperature,  but  as  the  tempe- 
rature is  increased  and  tlie  steel  and  coke  become  incan- 
descent, the  steel  absorbs  large  percentages  of  carbon 
and  no  longer  is  the  steel  of  commerce,  but  a  highly 
carbonised  metal,  and  will  melt  before  the  pig  iron  in 
the  same  charge. 

The  use  of  steel  in  cupola  mixtures  was  questioned 
on  every  side — but  all  such  theories  were  exploded  when 
it  was  proved  that  carbon  would  be  absorbed  by  the  steel 
up  to  the  saturation  point,  and  that  manganese  above  a 
certain  point  assisted  in  increasing  the  saturation  point 
of  iron  for  carbon,  as  steel  fuses  perfectly  and  it  has  a 
strong  affinity  for  carbon,  silicon,  sulphur,  phosphorus, 
and  manganese — proving  to  the  metallurgical  world 
that  steel  improves  the  product  and  that  a  new  principle 
was  discovered  and  applied  with  astonishing  results. 

Semi-steel  is  made  in  the  same  cupola — in  the  early 
or  the  last  part  of  the  same  heat  with  ordinary  grey-iron 
mixtures — no  extra  coke,  special  appliances,  fluxes,  or 
new  equipment  are  necessary. 


successful  in  using  steel  scrap  in  castings  of  heavy  sec- 
tion, but  up  to  1902  or  1903  the  au'hor  could  find  no 
record  of  any  man  having  used  large  percentage  of 
steel  in  castings  of  light  section. 

The  author  perfected  his  formula  of  using  large  per- 
centagess  of  steel  in  light  sections,  and  thus  developed 
what  he  believes  is  a  new  m(;tal  in  1903  — and  instead  of 
giving  it  a  fancy  name,  called  it  "semi-steel." 

The  author  does  not  claim  to  be  the  first  man  who  u.sed 
steel  in  cupola  mixtures,  but  no  previous  record  has  been 
found  relating  to  the  successful  use  of  large  percentages 
of  steel  scrap  in  castings  of  light  .section,  and  he  has 
taught  his  process  to  foundrymen  in  various  parts  of 
the  world  since  1903. 

Nomenclature 

The  name  "semi-.steel"  has  been  abused  for  years,  and 
will  continue  to  be  abused  as  long  as  men  are  satisfied 
with  a  mere  superficial  knowledge.  A  misapplied  and 
misapprehended  term  is  sufficient  to  give  rise  to  fierce 
and  interminable  disputes;  the  term  "misnomer"  has 
often  tui'ned  the  tide  of  popular  opinion;  and  while 
various  authors  have  tried  to  place  semi-steel  on  the  list 
of  misnomers,  still  the  very  fact  that  semi-steel  wa-s 
specified  for  shells  by  the  Allied  governments  has  placed 
it  a.s  a  standard  for  foundrymen  everywhere. 

Many  claim  there  is  no  much  thing  as  semi-steel — that 


M icrograph  No.  4 
Thick  end  of  wedge  No.  2 — 10  per  cent  of  semi-steel.  (Notice 
smaller  graphite  flakes  —  compared  with  micrograph  No.  1) 

Mixtures  may  contain  30  to  40  per  cent,  steel  on  the 
bed  charge — then  follow  with  20  to  25  per  cent,  steel 
— or  begin  with  a  small  percentage  of  steel  and  finish 
with  a  large  percentage.  Flexibility  of  operation  is  only 
one  of  the  many  advantages  of  semi-steel. 

Development  of  Semi-Steel 

There  is  no  subject  so  interesting  to  the  foundrj^  world 
to-day  as  semi-steel,  and  while  a  great  many  are  trying 
to  improve  their  product,  they  cannot  believe  that  scien- 
tific principles  govern  the  idtimate  result — even  before 
the  materials  are  charged  into  the  cupola. 

The  object  of  this  article  is  to  give  some  plain  truths 
about  semi-steel.  Many  of  the  statements  deal  with 
historical  facts  dating  back  fifty  years,  while  many 
points  set  forth  may  be  disputed. 

For  fifty  years  or  more  foundrymen  have  added  steel 
to  iron  in  the  ladle,  while  comparatively  few  melted 
slight  amounts  of  steel  in  the  cupola. 

A  patent  was  granted  in  England  more  than  fifty 
years  ago  on  a  cupola  mixture  which  contained  only  10 
per  cent,  wrought  scrap.    Major  McDowell  was  quite 


M  icrograph  No.  5 
Thin  end  of  wedge  No.  2. 

the  steel  loses  its  identity  and  is  only  grey  iron.  They 
forget  that  pig  iron  is  used  to  make  steel,  and  while  the 
iron  loses  its  identity  thev  call  the  resultant  metal 
"steel." 

Foundrymen  and  engineers  have  also  been  advised 
"cast  iron  is  cheap,  and  heterogeneous,  therefore  use 
heavier  sections. ' '  This  dictum  has  many  followers,  who 
are  led  to  believe  one  standard  mixture  should  be  used 
for  the  entire  heat,  whether  castings  are  light,  medium, 
or  heavy. 

Microphotographs  of  Wedges  showing  Fallacy  of 
Casting  Different  Sections  from  one 
Grade  of  Metal 

An  experiment  which  the  author  believes  wiU  prove 
of  great  interest  to  foundrymen  is  what  is  called  "the 
wedge  test."  A  pattern  is  made  16  in.  long  2  in.  square 
on  one  end,  tapered  to  a  feather  edge  2  in.  wide  similar 
to  a  wedge.  A  few  are  moulded  and  cast  from  several 
different  mixtures,  corresponding  to  the  metal  poured 
in  the  various  eastings.  The  wedges  are  broken  at  sec- 
tions which  correspond  to  different  sections  of  castings 
and  the  fracture  noted.  It  will  prove  that  it  is  a  serious 
mistake  to  pour  castings  of  different  sections  of  one 
mixture. 
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If  it  is  learnt  that  the  metal  of  i/o,l,  or  II/2  i»-  thick- 
ness produces  a  satisfactory  structure  for  certain  cast- 
ings tha'  require  density  to  resist  air,  water,  or  ottier 
pressure,  it  is  well  to  have  analyses  made  of  the  casting' 
and  duplicate  mixtures  for  future  work  of  that  char- 
acter. 

To  prove  the  importance  of  suitable  mixtures  for 
various  sections  the  authoi-  cast  three  wedge  testbars  16 
in.  sq.  at  large  end,  tajiered  to  a  thickness  of  3/16  in. 
Table  I.  gives  the  analyses  of  mixtures,  and  it  will  be 
noted  that  one  is  a  straight  grey-ii-on  mixture  and  the 
other  "wo,  semi-steel,  containing  10  and  25  per  cent, 
steel  respectively. 

Table  I. — Analyses  of  Test  Wedges 

Wedge 

No.  Material.  Si.      Si.       P.  Mn. 

1  Grey  iron   2.50    0.116    0.70  0.50 

2  10  per  cent,  semi  steel    2.25    0.116    0.53  0.53 

3  25  per  cent,  semi-steel    3.00    0.085    0.40  1.05 
These  wedges  Avere  examined  under  a  high-powered 

microscope  and  mierophotographs  made  of  each  at  the 
largest  end,  2  in.  sq.,  and  tlie  thinnest  section,  approxim- 
ately 3/16  in. 

Micrograph  No  1  was  taken  from  the  2-in.  sq.  end  of 
cast-iron  bar. 

The  massive  black  flakes  are  graphite ;  the  black  hair- 
lines or  nework  are  boundaries  of  white  ferrite  (pure 


pearlite.  Here  and  there  are  small  segregations  of  what 
appears  to  be  manganese  sulphide. 

No.  5  is  a  thin  section  of  the  same  bar  as  No.  4  —  the 
extreme  light  end  of  wedge. 

The  light  constituent  is  cementite,  combined  carbcni, 
Fe.jC.    The  dark  constituent  is  pearlite. 

No.  6  is  of  the  same  metal  as  Nos.  4  and  5,  but  at  a 
poin*-  where  metal  was  chilled  and  the  white  blends  into 
the  grey. 

Light  constituent  is  cementite ;  dark  constituent  is 
pearlite. 

No.  7  is  taken  from  the  heavy  end  of  semi-steel,  25 
per  cent,  steel,  wedge.  Compare  this  with  No.  1  and  note 
the  difference  in  size  of  black  graphi'e  carbon  flakes. 
The  light  patches  at  boundaries  of  flakes  are  cementite 
not  entirely  broken  up.  The  main  body  of  dark  grey  is 
matrix  of  pearlite. 

It  must  be  understood  that  tlie  author  does  not  advi.se 
semi-steel  of  this  analysis  for  castings  2  in.  thick,  but  in 
cari-ying  out  the  main  idea  of  showing  structure  of  metal 
at  different  sections,  it  was  considered  bes"  to  include 
semi-steel  of  25  per  cent,  steel. 

Microphotograph  No.  8  was  made  from  the  same  bar 
as  No.  7  at  the  extreme  furthest  end,  and  metal  is  of  the 
same  analysis. 

The  light  constituen'  is  cementite;  dark  con.stituent 
is  pearlite. 

The  semi-steel  bar  from  which  Nos.  7  and  8  were  made 


1  -rS  i* 


Micrograph  No. 6 
Intermediate  position 


Micrograph  No.  7 
Thick  end  of  wedge  No.  3 
25  per  cent  senni -steel 


Micrograph    No.  8 
Thin  edge  of  wedge  No.  3 


iron)  grains  which  form  the  main  body  of  matrix.  Here 
and  tliere  arc  islands  of  pliosphide  eutectic,  which  some- 
what resembh'  a  herring-bone  structure. 

Micrograph  No.  2  was  made  from  the  same  bar  as  No. 

1  at  the  extreme  end  where  the  metal  is  as  ca.st  approxim- 
ately 3/16  in.  The  magnification  of  No.  2  is  the  same  as 
No.  1,  but  can  one  imagine  it  being  of  the  same  chemical 
analysis  ? 

The  light  constituent  is  cementite  with  dark  patches 
of  pearlite.  The  metal  was  very  hard  and  brittle;  in 
fact,  it  was  so  hard  tluit  on  the  very  thinnest  edge  it 
was  partly  chilled. 

Micrograph  No.  3  was  made  from  the  same  bar  as  No. 

2  at  the  section  where  the  white  chilled  part  appeared  to 
be  mingling  with  the  grey. 

Micrograph  No.  4  was  taken  lioni  the  2-in.  sq.  end  of 
the  semi-steel,  10  per  cent,  steel,  wedge.  While  the 
silicon  and  phosphorus  are  somewhat  lower  than  in  tlie 
grey-iron  wedge,  the  black  grai)liite  carbon  flakes  are 
not  so  large  and  are  .surrounded  by  wliite  ferrite,  the 
latter  bounded  by  a  dark  grey  main  body  or  nuitrix  of 


is  being  used  for  small  pistons  which  are  about  %-in. 
thick  when  cast  and  3/22-in  when  machined. 

Medium  Phosphorus 

While  it  is  well  to  aim  for  the  very  lowest  phosphoi-us 
in  certain  mixtures,  yet  tliere  are  foundrymen  who  canno' 
follow  this  .suggestion,  owing  to  the  lack  of  materials 
low  in  that  element,  and  in  that  event  it  sliould  be  re- 
membered tha",  due  to  the  small  amout  of  pliospliorus 
in  steel — 0.02  to  0.06  per  cent. — the  more  steel  used  the 
less  phosphorus  in  the  casting. 

The  founder  should  aim  to  use  every  pound  of  steel 
.scrap  in  his  mixtures  that  the  section  to  be  poured  will 
carry,  especially  for  castings  which  must  stand  liydraulic 
or  other  tests. 

Assume  the  mixture  reciuired  is  50  per  cent,  pig  and 
50  per  cent,  scrap,  and  the  estimated  analysis  of  phos- 
phorus is  1.00  per  cent.  For  every  5  per  cent,  steel 
added,  take  out  5  pei-  cent,  pig  or  return  scrap,  and  this 
will  reduce  phosphorus  0.05  per  cent.,  leaving  0.95  per 
cent.    This  is  set  out  in  Table  II. :— 
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J'cr  cent.  I'ci'  cent, 

sfct'l  ill  iiiixl HIT.  npproxiirifitc  phos- 

phorus in  mixture 

10    0.90 

15    0.85 

20    ...  0.80 

25    0.75 

30    0.70 

35    0.65 

40    0.60 

45    0.55 

50    0.50 

Tlic  'otal  ciirhoii  in  .semi-steel  is  higher,  and  the  silicon, 
sul|)Mnr,  and  i)liosphorus  lower,  that  is,  with  the  same 
melting  condition,  than  if  the  same  percentage  of  the 
best  charcoal  or  cold-blast  pig  had  been  used  instead  of 
steel  and  with  different  mel'^ing  conditions. 

Steel  breaks  uj)  the  graphitic  carbon  flakes  into  gran- 
ular form,  becau.se  as  the  steel  absorbs  up  to  5  per  cent, 
carbon,  a  higher  temperature  is  produced  in  the  melting 
zone,  and  with  the  extremely  high  temperature  and  the 
me'al  being  purer  than  grey  iron,  as  it  contains  less  sili- 
con and  pliosphorus  and  more  manganese,  it  is  freed 
from  impurities  or  gases,  which  insures  a  close  grained 
metal  leaving  no  interstices  for  large  carbon  flakes. 

It  is  not  the  carbons  that  make  .semi-steel  better  and 
stronger  than  grey  iron,  but  the  Jower  silicon  and  phos- 
])horus  that  may  be  used,  section  for  section,  therefore 
many  engineers  and  machinists  prefer  serai-steel. 

Heretofore,  if  grey-iron  castings  of  ^A-to  %-in.  section 
were  to  be  cast,  the  founder  would  insist  on  high-phos- 
])liorus  iron,  but  there  are  thousands  of  tons  of  semi- 
steel  every  day  for  light  castings,  with  3/16-to  %-in. 
sections,  with  only  0.20  to  0.40  per  cent,  phosphorus,  and 
])ractical  foundrymen  are  frank  in  saying  it  is  the  liot- 
test  metal  ever  seen. 

Of  course,  the  high  manganese  partly  offsets  the  lower 
silicon  and  phosphorus,  and  with  a  fair  percentage  of 
conibincd  carbon,  one  would  expect  the  metal  to  be  duller 
in  tiu'  ladle  and  harder  in  the  castings. 

Steel  ill  its  descent  in  cupola  is  absorbing  carbon  from 
coke,  and  immediately  before  reaching  melting  zone  it 
contains  so  much  carbon  (up  to  5  per  cent.)  that  it  is  not 
.steel  of  commerce  but  a  high-carbon  metal  that  mechan- 
ically increases  its  temperature  even  above  that  of  the 
melting  zone,  which  decreases  its  melting  point.  We 
claim  most  emphatically  that  when  good  melting  condi- 
tions cxi.st  steel  melts  first. 

Scientific  Melting 

When  steel  is  used  in  cupola  mixtures  the  entire  charg- 
ing and  melting  conditions  must  be  changed,  especially 
the  manner  of  lighting  cupola  and  prei)aring  it  for 
charging. 

Steel  mixtures  must  l)e  handled  differently  than  iron, 
both  before  and  after  melting.  The  cupola  should  be 
hot,  and  care  is  required  in  charging;  in  fact,  the  au- 
thor's slogan  for  yeai's  was:  "Semi-steel  must  be  mixed 
with  brains,"  because  the  proper  tuyere  areas  and  blast 
l)ressures  have  much  to  do  with  the  success  or  failure 
of  it. 

It  has  been  slated,  and  tlie  author  believes  it  is  a  fact, 
tlia'  casting  temperature  is  the  secret  of  good  semi-ste<>l. 
for  without  the  proper  melting  and  pouring  tempera- 
tures mixtures  are  not  worth  the  pajier  they  are  written 

(HI. 

Melting  conditions  in  the  steel  foundry  are  approached 
at  an  entirely  different  angle  from  that  of  the  iron 
foundrv.    In  the  steel  foundry  the  inciter  in  charge 


usually  has  jnany  years'  [iractieal  experiencf;  as  a  third 
and  .second  hand,  and  must  have  a  knowh-flgf  of  furnace 
construction  before  given  the  opportunity  to  melt  steel. 
But  what  a  difference  in  the  iron  foundry ! 

The  steel  melter  is  told  what  percentage  of  elements 
is  desired  in  his  steel,  and  he  calculates  his  charge  ac- 
cordingly. Later,  as  the  heat  progresses,  he  is  guiflcd 
by  the  actions  and  reactions  taking  place  in  furnace,  and 
then  decides  what  percentage  of  the  deoxidisers  fsilicon. 
manganese,  or  other  alloys)  is  necessary  to  produc»- 
•steel  within  the  specifications,  but  he  never  attempts  tf» 
melt  steel  in  a  cold  furnace. 

What  a  difference  the  author  found  when  he  first 
began  i  sing  steel  in  the  iron  fotindryl  Like  the  major- 
ity of  foundrymen  of  those  days,  he  thought  he  knew 
all  about  a  cupola,  although  iiis  foreman  claimed  to 
know  a  great  deal  more,  but  between  them  S¥-ant  atten- 
tion was  given  to  the  cupola  operation.  Why? 

Tlie  cupola  was  'here.  It  melted  iron  every  heat  and 
had  done  so  for  many  years.  Therefore  the  author  be- 
lieved the  men  in  charge  mu.st  understand  the  process, 
or,  if  they  did  not,  the  foreman  would  tell  them.  But 
did  they  ?  They  knew  how  to  melt  iron,  but  the  science 
of  melting  and  the  knowledge  of  cupola  details  wa.s,  and 
is,  sadly  lacking  in  many  shops,  even  to-day. 

High  blast  oxidises  a  large  amount  of  manganese, 
silicon,  and  carbon.  By  lowering  the  total  amount  of 
carbon  a  higher  percentage  of  combined  carbon  is  ob- 
tained wliich  increases  he  percentage  of  oxygen,  nitrogen 
and  oxides — all  of  which  have  eau.sed  many  to  condemn 
semi-steel. 

To  make  real  semi-steel,  one  must  be  familiar  with  the 
fundamentals  of  scientific  melting  and  the  use  of  steel 
scrap  in  cupola  mixtures. 

High  carbon  is  more  es.sential  than  high  silicon  in  thin 
sections  for  all  metal  tested  to  {lir  or  water  pressure, 
hence  the  silicon  may  carried  much  lower  than  is  pos- 
sible in  like  sections  of  grey-iron  castings. 

But  how  easy  it  is  to  make  this  assertion  look  absurd 
and  untrue!  The  majority  of  foundrymen  have  never 
paid  much  attention  to  melting  steel  scrap  in  the  cupola, 
and  when  doing  so  generally  foUow  someone  else's  ad- 
vice, who  probalily  does  not  know  any  more  about  it 
than  they. 

They  charge  the  .steel  in  the  cupola  without  a  thought 
concerning  its  melting,  that  is.  they  do  not  pay  atten- 
tion to  whether  high  or  low  blast  is  used.  If  high  blast 
is  used  the  resultant  metal  is  condemned.  It  has  been 
proved  that  while  steel  could  be  melted  in  any  cupola, 
s'ill  the  metal  was  not  to  be  depended  on,  unless  good 
melting  conditions  existed. 

Annealed  Semi-Steel 

Some  years  ago  a  concern  using  both  steel  and  mal- 
leable castings  desired  to  iiroduee  a  more  satisfactory 
metal  for  their  product.  This  company  manufactured 
a  line  of  tools  for  "he  hardware  and  automobile  trade. 
An  investigation  proved  that  neither  the  best  malleable 
nor  steel  castings  gave  them  the  desircil  results,  and  our 
study  of  the  treatment  given  both  malleable  iron  and 
steel  castings  led  the  author  to  believe  a  more  suitable 
metal  could  be  made  of  annealed  .semi  steel. 

Annealed  semi-steel  is  preierablc  to  either  cu|)ola  or 
standard  malleable  iron  for  certain  castings,  as  different 
percentages  of  steel  may  be  used,  depending  on  section 
and  strength  required.  It  nuiy  be  hardened  and  temp- 
ered, and  the  tensile  strength  is  considerably  greater 
than  the  best  malleable  iron. 
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Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto  lit* 
Brick-iuBulatingr:  <.v»,  ui.  . 

Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Brldtres; 

Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton 
MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que.' 

Brushes,  roundry,  Core: 

Hyde  &  Sons.  Montreal,  Que. 

Building's,  Metal: 

Pedlar  People,  Limited,  Oshawa,  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel,  Ltd..  Hamilton,  Ont. 

Carriers: 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont. 

(raskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Ont 

Cast  Iron  Pipe: 

National  Iron  Corporation,  Ltd.,  Toronto 
Hyde  &  Sons.  Montreal,  Que. 
Canada  Iron  Foundries,  Montreal. 

Casting's,  Aluminum; 

Wentworth  Mfg.  Co.,  Limited,  Hamilton.  Oni, 

Castings,  Brass; 

Wentworth   Mfg.   Co..  Limited.   Hamilton.  Ont 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Cati. 

Castings,  Bronze; 

Wentworth   Mfg.   Co.,  Limited,  Hamilton.  Ont 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can 

Casting's,  Gray  Iron: 

Canadian  Steel  Foundries,  Ltd..  Montreal  P.Q 
Electrical  Fittings  &  Foundry.  Ltd.,  Toronto  Ont 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie.  " 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Grp. 

Castings,  ITlckel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  PQ 
Canndian  Steel  Foundrie.s.  Ltd..  Montreal'  P  Q 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Dominion  Steel  Foundry  Co..  Hamilton,  Ont 
.Toliette  Steel  Co.,  Montreal,  P.Q. 

Castings,  Gray  Iron; 

Reid  &  Brown  Structural  Steel  &  Iron  Work/i  Ltd  'j-o- 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie.  ' 

Castings,  Malleable: 

Canadian  Steel  Foundries.  Ltd..  Montreal  PQ 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Castings,  Steel: 

Dominion  Foundries  &  Steel.  Ltd.,  Hamilton  On' 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Cement,  High  Temperature; 

Quigley  Furnace  Specialties  Co..  New  "iorK. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 
Chrome : 

American  Refractories  Co. 

Chemists: 

Toronto  Testing  Laboratory,  Ltd..  Toronto,  Out 
Milton  Hersey  Co.,  Ltd..  Montreal. 
Charles  C.  Kawin  Co..  Ltd..  Toronto. 

Chucks  Ziathe  and  Borlncr  21111: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  C'J. 

Clip  and  Staple  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio  USA 
United  States  Steel  Products  Co.,  Montreal.  "  ' 

Concrete  Hardener  and  Waterproofer; 

Beveridge    Supply    Company,    Limited,  Montreal 

Consnltlnif  Bnglneers: 

W.  E.  Moore  &  Co..  Ltd.,  Plttsburp,  P». 
W         Tvler  Co..  Clevn^and 
Panada  Furnace  Co..  Ltd..  Port  Colborne 
A.  r.  Leslie  *  Co..  Ltd..  Montreal.  PQ 
Stppl   Co.    of  Canada,  Hamilton.  Ont 
Ph)«»  'Ritreted  Steel: 

Toronto  Tron   Worlt.s,  Toronto.  Ont 
MacKinnon  Steel  Co..  Ltd.,  Sherbrooke  Que 
ITnited  Statps  Steel  Products  Co..  Ltd    New  York 
Piston  Rod  Packing.  Rubber  &  Snok: 

Dinilop  Tire      Rubber  Goods  Co..  Ltd..  Toronto  Ont 


Accumulators,  Hydraulic; 

.Stnart-Turner   Machine  Co..  Hamilton.  Ont. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Air  Compressors: 

R.  T.  Gilmaii  &  Co.,  Montreal. 
Aluminum: 

A.  C.  Leslie  Co..  Ltd.,  Montreal. 
Angle  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Barbed  Wire  Galvanized: 

British  Empire  Steel  Corporation,  Ltd. 

Steel  Company  of  Canada.  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
Axles,  Car; 

Nova  Scotia  Sfeej  ,^  Coal  Co..  Tjimited.  New  Glasgow.  N  S. 
United  States  Steel  Products  Co.,  Montreal. 
Allies,  Bocomotive: 

British  Empire  Steel  Corporation,  Ltd. 

Nova  Scotia  Slept  *  Coal  Co..  Limited.   New  Glasgow,  N.S. 

United  States  Steel  Products  Co.,  Montreal. 
B  irrel  Stock  (Black  Steel  Sheets): 

Seneca  Iron       Steel  Co..  Buffalo.  N.Y. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
6  a-s: 

British  Empire  Steel  Corporation,  Ltd. 
Dominion   Iron  &  Steel  Coy..  Ltd.,  Sydney,   N.  S. 
United  States  Steel  Products  Co.,  Montreal. 
l»iivs.  Iron  &  Steel: 

British  Empire  Steel  Corporation,  Ltd. 
Manitoba  Steel  &  Iron  Company 
Canadian  Western  .Steel  Co.,  Calgary,  Alta. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
Ferguson  Steel  &  Iron  Co.,  Buffalo.  N.Y. 
Tlie  .Steel  Company  of  Canada.  Hamilton,  Out. 
Heals,  McCarthy  &  Roger.s.  Buffalo.  N.Y. 

Nova  Scotia  Steel  &  Coal  Co.,  Limited.  New  Glasgow.  N.S. 

Canadian  Drawn  Steel  Co.,  Ltd.,  Hamilton,  Ont. 

Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 

Leslie.  A.  C.  &  Co.,  Ltd.,  Montreal. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
Bars.  Steel: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion   Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  Scotia  Sleel  <^  Coal  Co..  Limited.  New  GIa.=!gow.  N  S 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Billets,  Blooms  and  Slates: 

British  Empire  Steel  Corporation.  Ltd. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  .Scotia  Sleet  *  Coal  Co..  Limited.  New  Glasgow.  N  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Belting,  Rtibber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Ont. 
Benzol: 

British  Empire  Steel  Corporation.  Ltd. 
Dominion   Iron  Sr.  Steel  Coy..  Ltd..  Sydney.  N.  S. 
Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Binders,  Core; 

Myde      .Son.s.  Montreal.  Que. 
Bins.  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

Reid       Rrown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto 

Toioiito  Tron   Worlts.  Toronto,  Ont. 
Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 
Seneca  lion  8i  Steel  Co..  Buffalo.  N.Y, 
Leslie  &  Co.,  Ltd..  A.  C,  Montreal,  P.  Que. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Blooms  &  Billets: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

British  Empiie  Steel  Corporation,  Ltd. 

Dominion    Foutidries  gr    Steel,    Ltd.,   Hamilton,  Oni. 

Dominion  Tron  Si  .Steel  Coy..  Ltd.,  Sydney,  N.  S. 

Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Boilers: 

Sterling  Engine   Works.   Winnipeg,  Man. 
R.  T.  Oilman  &  Co.,  Montreal. 

Bolts: 

Raines  ft  Pecl<ovor.  Toronto.  Ont. 
•sieel  Co    of  Can:. da.  T^a  illton.  Ont 
Canadian  Tube       Tron  Co..  Montreal.  PQ 

Bolt*.  Railway; 

T'.riti.':h  Empire  Steel  Corporation,  I.,td. 

Nova  Scotia  Steel  Si  Coal  Co..  Limited  New  Glasgow  N  S 
Steel  Co.  of  Canada.  T-td.,  Hamilton.  Ont. 


Ltd  .   TTamllton.  Ont 


Bolts.  Nnt».  Rl'5rotg; 

CnnaHlpn     Tllh"     *  Iron 
<3teel    Comimnv   of  Canada 
BoT   Annealed  Steel  Sheets: 

1'.   ft  S.  TT    'I'honinson  &  Co..  Ltd. 
Seneca  Tron  ft  Steel  Co  .   Buffalo.  N  V 
Quicrley  Furnace  .Specialties  Co.  New  York 
Dominion  Foundry  Supnly  fo..  Ltd..  Montreal 
Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
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Tt  is  tlic  author's  belief  tliiit  jnniefiled  semi-steel  will 
supersede  cupola  malleal)le  for  eastin<rs  more  tbaii  '/j-in. 
thick,  and  even  now  several  railroads  are  iiivestif?a'in<,' 
its  a(Uiptability  for  eastings  over  Mj-in.  section,  as  the 
tensih'  strengtii  will  run  from  25  to  'M)  tons. 

The  cost  of  producing  anneah-d  semi-steel  in  (•')iii|)ar- 
ison  with  malleable  iron  will  depend  on  the  tonnage 
melted  per  day,  but  we  believe  that,  ton  for  t;)ii,  annealed 
semi-steel  would  cost  less  than  the  best  malleal)le  iroii. 

Annealed  semi-steel  is  white  when  east.  It  is  ainiealed 
from  tliree  to  seven  days,  de|)ending  on  tlie  sections, 


and  tccent  exp(!ritneiits  of  heat  treatments  lead  to  the 
l)elicf  tliat  (|uite  a  redue  ion  of  time  will  be  experienced 
during  the  annealing  perif)d. 

Found rymen  who  lack  sufficient  confidence  to  make 
semi-steel  instead  of  straight  grey-iron  mixtures  will 
hardly  be  expected  to  believe  tha'  some  of  the  castings 
made  are  cast  of  annealed  serai-steel.  This  metal  is 
made  in  the  cupola,  and  is  very  gw)d  for  wearing  pur- 
poses, but,  of  course,  will  not  stand  shocks  like  alloy 
steels.  Annealed  semi-.steel  is  very  homogeneous,  will 
twist  or  bend,  may  be  hardened,  will  s'and  verj'  high 
polish,  and  wears  extremely  well. 


The  Iron  Ore  on  Belcher  Ishiiuls 


There  has  just  been  published  by  the  Geological  Sur- 
vey, Ottawa,  as  Summary  Report,  1921,  Part  E,  Iron- 
bearing  Rocks  of  Belcher  Islands.  Hudson  Buy,  by  G.  A. 
Young.  This  report  of  61  pages,  with  three  sketch  maps, 
gives  in  its  first  three  sections  a  comprehensive  account 
of  the  geological  occurrence  of  the  extensive  beds  of  ii-oii 
formation,  and  in  its  final  chapter  a  non-  eclinifal  dis- 
cussion of  the  economic  featuivs  of  the  case. 

The  iron  formation  is  of  the  banded  siliceous  type 
common  in  Ontario,  300  to  450  feet  in  thickness.    It  is 


underlain  immediately  by  quartzite,  and  beneath  that 
by  slate  and  limestone.  Above  it  in  the  sedimentary 
series  is  ellipsoidal  ba.salt,  from  which  it  is  separated, 
however,  by  a  thick  sill  of  diabase  intruded  uniformly  at 
the  juncture  of  iron  formation  and  basalt.  The  rocks 
have  been  folded  into  a  succession  of  anticlines  clipping 
at  various  angles  up  to  the  vertical,  along  the  eroded  tops 
of  which  the  iron  formation  now  is  exposed.  These 
north  and  south  folds  give  to  the  Belcher  Islands  their 
elongated  shape.  It  is  suggested  t^at  the  sedimentary 
rocks  are  Animikean  in  age. 


BELCHER  ISLANDS 
HUDSON  BAY 

Iron  Formation  underlies  150 
square  miles  of  land  surface  on 
the  eastern  side. 


By  Ccnrt«»y  of  the  Geological  Survny. 
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(Continued). 

Cranes,  Electric  TravaUln?: 

Noi  l  hern  Crane  Works.  Ltd..  Walkervllle,  Oni 

Cranes,  Itocomotiv«: 

Nortneni   Crane    Works,    Walkervllle,  Ont. 

Cranes,  Travelling:,  Electric,  and  Hand  Power: 
Northern  Crane  Works.  Walkervllle,  Ont. 
Canadian  P'alrb;inks-Morse  Co.,  Ltrl..  Montreal 
Volta  Mfg.  Co.,  Welland,  Ont. 

Crnoibles: 

Hyde  Xi  .Sons.  Montreal,  Que. 

Cnpolas: 

Northern  Crane  Work.s.  Walkervllle,  Out. 

Cupolas,  roundry; 

Nortliern  Crane  Works,  Ltd.,  Walkervllle,  Ont. 

Damp-proof  Coating-: 

Beverldge    Supply    Company,    Limited,  Montreal. 

Derricks: 

rt.   T.   Gllnnm  &  Co.,  Montreal. 

Dies  and  Die  Stocks: 

Canadian        I rb-iiiks-Morse  Co..   Monlrev*!,  HQ 

Drop  Forg-ing-: 

yteel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
I  Ml  lap  Cars: 

MiaCinnoti  Shell  Co.,  Slierbrooke. 
U.  'I'.   Cilinan  &  Co.,  RIonlreal. 

u..st  Arresters  (for  Tnuibllng  Mills): 

Northern  Crane  Works,  Walkervllle,  Otil. 

Dynamos  &  Electrical  Supplies: 

Can.  lleneral  Electric  Co.  of  Cana<la,  Ltd..  Toionto. 
Electrical   p'lttliiffs  &  Foundry,  Ltd..  Toronto. 
Volta  Mfg.  Co.,   Wellan<i.  Ont. 

R'ectro-Platlng: 

Wentwortli   Mfg.   Co..   Limited.   Hamilton.  Of.l 

Riiiery  and  Emery  Wheels: 

Wilkinson  Xi   Konii>ass,  llamlllon.  Out 

Eng-tnes — Heavy  Oil: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Enameling  Finish  Steel  Sheets: 

Seneca  Iron  Xl  Steel  Co..  Buffalo.  N.Y. 

Fans: 

Smart-Turner  Machine  Co.,  Ltd.,  Hamilton,  i^u- 
Pence  Staples: 

Britisli  Empire  Steel  Corporation,  Ltd. 
•  'aiiadlan    lube  &  IroTi  Co..  Ltd.,  Montreal, 
nomlnlon  Iron        Steel  Coy.,  Ltd..  Sydney,  N  S 
Steel  Co.  of  Canada,  Ltd..  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Ferro-Manganose : 

A.  C.  Leslie      Co..  I, Id.,  Montreal. 

Ferro-Silicon: 

A.  C  Leslie  &  Co.,  Ltd.,  Montreal. 

Fibre,  Vulcanized: 

Bexernlge    Supply    Company,    Limited,  Montreal. 

Fire  Buck: 

Elk  I'  ue  Brick  of  Canada,  Ltd.,  Hamilton. 
Cre.-ceni   Refractories  Co.,  Curwensvllle,  Pa.  USA 
lionton  Fire  Brick  Co.,  The,  Ironton,  Ohio 
F.re  Brick  Cement: 

Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que 
.Vaiioiiiii  Klreproofing  Co.  of  Canaila.  Ltd..  •>  ,.i  

Hvil»-    A/    Hons  Mniitrnol 

Quigley  Furnace  Specialties  Co.,  New  York 
dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Fire  Brick,  Jolntless: 

Heveridge  Supply  Company,  Limited,  Montreal. 
Flooring  Materials: 

Beverldge  Supply  Company.  Limited,  Montreal. 
Fluorspar: 

Canadian  Industrial  MineraUs,  Ltd.,  Toronto  Ont 
Forglnga: 

Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow    N  S 

Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 

I'll  I  ted  States  Steel  Products  Co..  Montreal. 
Forgings,  Marina: 

''anada  foundries  &  Forgings  Ltd..  Welland,  Ont 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

I.'iiited  States  Steel  Products  Co.,  Montreal. 
Forgings,  Antomoblle; 

Cmiada  Foiindrla.i  &  Forgtngs  Ltd..  Welland.  Ont 
Forirlnirs.  Iron  and  St««I: 

British  Kinpirf;  Steel  Corporation,  Ltd. 

Dominion   Steel   Foundry  Co..   Ltd.,  Hamilton.  Ont 

Nova  Scotia  Steel  &  Coal  Co..  Ltd..  New  Glasgow.  NS 

Dominion  Strel   Foundry  Co.  Hamilton.  Ont. 

Steel  Co.  of  Canada.  I,td..  Kamllton.  Ont. 
ForfflngB.  Drop  &  Iiooomotlve: 

("anatla  Foundries  &  Forgings  Ltd.,  Welland.  Ont. 

Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 
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X  oundry  Supplies: 

Hyde  &  aons.   Montreal,  Que 
Furnaces,  Annealing: 

CaiiaUiaii  Incinerator  Co.,  Ltd.,  Toronto,  uni 

Pittsburgh  Electric  Furnace  Corp. 
Vuruaces,  Blast: 

Toronio  lion  Works.  Toronto,  Ont. 

Pittsburgh  Electric  Furnace  Corp. 
Furnaces,  Forging. 

Canadian  Incinerator  Co.,  Ltd.,  Toronto,  Ont. 

Pittsburgh  Electric  Furnace  Corp. 

Furnace,  Electric  Equipment: 

Pittsburgh  Electric  Furnace  Corp. 

Furnace  Iiinings: 

Quigley  Furnace  Specialties  Co.,  New  York. 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Furnaces,  Electric: 

W.  E.  Moore  &  Co.,  Ltd.,  Pittsburg,  Pa. 
Pittsburgh  Electric  Furnace  Corp. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Garister: 

American  Refractories  Co. 
Crlass  and  Fin  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla,  Ohio,  U.S.A. 

United  States  Steel  Products  Co.,  Montreal. 
Gear  Boxes,  Reduction: 

Hamilton  Gear  &  Macliiiie  Co.,  Toronto,  Ont. 

Hull  Iron  &  Steel  Foundries,  Ltd..  Hull,  P.O. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Smart-Turner  Machine  Co.,  Ltd.,  Hamilton. 
Gear  Drives — Herringbone: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Uear  Cutting  Machinery: 

Hamilton  Gear  &  Machine  Co.,  Toronto,  Ont. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

.Smart-Turner  Machir.e  Co.,  Ltd.,  Toronto,  Ont. 
Hardware: 

Beals,  McCarthy  &  Rogers,  Buffalo,  N.Y. 
Hoists: 

R.  T.  Oilman  &  Co.,  Montreal. 
Hoists,  Air: 

Canadian  Mead-Morrison  Co.,  Welland,  Ont. 

Northern  Crane  Works,  Ltd.,  Walkervllle,  Ont. 
Hoists,  Electric: 

Canadian  Mead-Morrison  Co.,  Welland,  Ont. 

Northern  Crane  Works.  Ltd..  Walkervllle,  Ont. 
Hoisting  &  Conveying  Machinery: 

Northern  Crane  Works,  Walkerville.  Ont. 

Sterling  Engine  Works,  Winnipeg,  Man. 
iloops: 

United  States  Steel  Products  Co.,  Ltd..  New  York. 

Leslie  &  Co.,  Ltd.,  A.  C.  Montreal,  P.  Que. 
ii.>se.  Fire  &  Oenaral,  Bnbber; 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Toronto.  Ont. 
iMijots: 

British  Empire  Steel  Corporation,  Ltd. 
Uoniinioii  Foundries  «fe  Steel,  Ltd.,  Hainlllon,  Ont. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
I.ou  Bars: 

Steel  Company  of  Canada,  Ltd..  Hamilton,  Ont. 
L.<,comotlves: 

It.  'l".  Gill  lan  &  Co.,  Montreal. 
Mattress  and  Uroom  Wire: 

Tlie  Seneca  Wire  &  Mfg.  Co.,  Fostorla,  Oh  j,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 
Mechanical  Products,  Rubber: 

Uunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Tj.onto,  Ont. 
Machinery,  Wli,  Mill 

The  Dominion  Steel  Products  Co.,  Ltd.,  Bra.ntford,  Can. 
Market  and  Bundling  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostorla,  Ohio,  U.S.A. 
Metal:  Expanded: 

liains  .V   iiavid,   Limited,  Toronio.  Ont. 
tvietals.  High  Speed  Cutting: 

Oeloro  Smelting  &  Refining  Co.,  Ltd.,  Toronto,  Ont 
Metals — Ignots: 

Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 
Metal  Spinning: 

vventworth   Mfg.  Co.,  Limited,  Hamilton,  Ont. 
Magneslte: 

The  .Scottish-Canadian  Magnesite  Co.,  Ltd.,  Moiiuea  , 
American  Refractories  Co. 
Motors: 

R.  T.  Gllnian  &  Co.,  Montreal. 
Motors,  Electric: 

Lincoln  Electric  Co.  of  Canadti.  l.id..  Tor /n  o. 

.Moloney  Electric  Co.  of  Canada.  l..td.,  Toionto,  Ck 
Motor  Fuel: 

British  Empire  Steel  Corporation.  Ltd. 

Dominion  iron  &  Steel  Coy.,  Ltd.,  Sydney.  N.  S. 
Nails,  Wire  &  Cut: 

British  Empire  Steel  Corporation,  Ltd. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Nuts  (up  to  4  in.): 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
Oxy-Acetylene  Welding; 

0.\yweld  Co..  Limited.  Toronto.  Ont. 
Packing,  Piston,  Rod  &  Sheet  Rubber: 

Dunlno  Tire  &  Rubber  Goods  Co..  Ltd..  Toronto.  Ont. 
Patent  Solicitors: 

Stanley  Lightfoot,  Toronto.  Ont. 
Patterns: 

l>oiriinlon   Pattern  Co..  Toronto.  Ont. 
Ptg  Iron: 

Algoma  Steel  Corporation.  Sault  Ste.  Marie,  O^t. 
I'ominion   Iron  it  Steel  t"o..  Ltd..  Sydnej     '•'  r 
M    A    Haiina  &  Co..  Cleveland,  Ohio. 
«;tn«>i  Co.  or  Canada.  Ltd.,  Hamilton.  Ont 
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Extent  of  Iron  Formation 
Tlie  cxposurrs  of  iron  foniiation  and  of  iron  ore  are 
al()ii<r  Ihp  eastern  edge  of  Flaherty  Island,  t'he  principal 
island  of  the  group,  and  a  long  peninsnla  that  skirts 
its  eastem  side,  and  on  :wo  long  islands  that  parallel  this 
.side  at  a  distance  of  from  six  to  twelve  miles.  The  paral- 
lel outcrops  of  iron  formation  are  partvS  of  one  bed, 
folded  and  then  eroded  so  as  to  present  these  various 
exposures. 

Dr.  Young  examined  about  40  miles  of  the  outcrop  of 
iron  formation  and  observed  it  at  a  distance,  from  a 
boat,  for  an  additional  length  of  70  miles.  From  tbe 
outcrop  tjius  determined  and  from  data  as  the  dip  of 
the  strata  "he  estimates  that  at  least  150  square  miles  of 
land  surface  is  underlain,  at  no  great  depth,  by  iron 
formation.  Of  the  40  miles  of  outcrop  examined,  only 
10  miles  was  sufficiently  well  exposed  to  allow  of  the 
unreserved  statement  that  beds  of  iron  were  present  or 
absent.  With  an  unimportant  exception,  the  general 
character  of  the  iron  formation  was  the  same  through- 
out. 

The  Ore 

"In  eac/i  area  examined  on  the  several  outcropping 
bands  of  iron  formation,  'highly  ferruginous  bands  were 
found,  and  where  the  formation  was  fully  exposed  two 
or  more  such  zones  were  always  in  evidence.  In  tliick- 
iiess  the  individual  zones  vary  from  10  feet  to  50  feet." 
Tliree  representative  sani])les  aeross  liie  zones  gave  iron 
from  35  to  45';,  and  silica  from  46  to  32'/  One 
sample  gave  iron  52'/„  and  silica  24%.  The  ferruginous 
zones  contain  lean,  siliceous  bands  capable  of  removal 
by  hand-picking,  when  the  remainder  of  the  zones  would 
reach  50%  in  iron  or  over,  and  the  silica  win],]  |„. 
reduced  to  20%  ;  but  this  would  be  expensive. 

It  is  probable  that  these  ferruginous  zones  owe  their 
comparatively  high  content  of  iron  to  the  character  of 
the  original  deposition  and  not  to  a  })r()cess  of  concentra- 
tion such  as  caused  the  forming  of  commercial  ore-depo- 
sits on  the  ]\Tesabi  range.  However,  as  the  character 
of  the  iron  formation  is  not  (in  distinction  to  some 
found  ni  Ontario)  such  as  to  prelude  Mie  possibilitv  of 
concentration  by  this  means,  it  is  possible  that  'ore- 
deposits  of  commercial  grade  occur,  through  now  effec- 
tually concealed  by  a  mantle  of  drift. 

In  conclusion  Dr.  Young  points  out  that  since  the 
sedimentary  beds  are  consistent  in  character  and  regular 
in  their  di.sposition  ,  any  work  of  exploration  "should 
'^'consist  of  methodical  geological  examination  of  complete 
"natural  or  artificially-bared  cross-sections  of  the  iroi- 
I 'formation  made  at  intervals  along  the  course  of  each 
"outcropping  band".  Such  prospecting  he  recommends 
in  preference  to  the  more  costly  diamond-drilling  whieli. 
in  this  ca.se  as  usual,  should  be  resorted  to  onlv  when  the 
outcrops  have  been  examined  thoroughly. 


PRODUCTION  OF  IRON  AND  STKEL 

Septciiilur,  1!)'J2 

The  monthly  report  of  tlic  Dominion  Bureau  of  Statis- 
tics states  that  tlie  jjroduetion  of  pig  iron  in  September  de- 
clined 7.92  per  cent,  from  the  oiitjjut  of  the  previous 
month,  the  respective  tonnages  being  27,123  long  tons  in 
August  as  compared  with  2i.971.  tons  in  the  month  under 
review.  The  i)roduetion  was  also  less  than  that  of  Sep- 
tember last  year  by  10.8  per  cent.  A  comparison  of  the 
cumulative  production  during  the   first  nine  months  of 


n»22  with  that  of  the  corrcs|)onding  period  last  year 
shows  a  decrease  from  t.77,1.77  tons  to  27;),98y  tons  or 
.■}».()  j)er  cent. 

One  furnace  was  blown  in  at  Hamilton  and  anotiier  at 
Sydney  while  one  of  the  furnaces  at  Sanlt  Ste.  Marie  was 
l)anked.  At  the  end  of  the  month,  then,  tlie  active  fur- 
naces numbered  two  at  Sydney,  one  at  Hamilton  and  one 
at  Sault  Ste.  Marie,  a  net  gain  of  one  furnace  over  the 
previous  month. 

Another  development  was  the  slight  increase  in  the 
several  grades  of  iron  produced  for  sale.  The  production 
of  basic  pig  iron  increased  from  6,-577  tons  in  .August  to 
7,991  tons  or  21. .5  j)er  cent.  The  September  production 
intended  for  this  purpose  was  also  higher  than  in  Septem- 
ber of  last  year  by  .58.M'  per  cent.  The  foundry  pig  iron 
produced  for  sale  increased  from  6,296  tons  in  .\ugiist  to 
6,895  tons  in  September.  The  output  of  malleable  iron 
for  sale  also  rose  from  281  tons  in  August  to  1,096  tons  in 
the  montli  under  review. 

The  j)r()(iucti()n  of  ferro-alloys  drojjpcd  sli<r|itly  from 
l,86i  tons  in  August  to  l,83t  tons  in  the  following  month. 
The  cumulative  production  during  the  first  nine  months  of 
1922  was  15,178  tons  as  compared  with  18,698  tons  during 
the  corresponding  period  of  the  previous  year. 

The  production  of  steel  in  September  declined  bv  2.3. .37-3 
long  tons  from  the  output  of  59,160  tons  in  .August  to  .35.- 
787  tons  in  the  month  under  review.  The  cumulative  out- 
put during  the  first  nine  months  of  1921  was  t77.588  tons 
as  compared  with  a  production  fo  .3.3il',835  tons  in  the  cor- 
responding period  of  the  present  year.  The  closing  of  the 
steel  plant  at  Sault  Ste.  Marie  accounted  in  large  measure 
for  the  decrease  in  production  during  September. 

The  output  of  basic  o])en  hearth  ingots  for  further  ust 
declined  from  56,997  tons  in  August  to  33.815  tons  in  Sej)- 
tember,  a  decrease  of  23,182  tons  or  40.7  per  cent.  A 
small  quantity  of  electric  steel  ingots  for  further  use 
amounting  to  12t  tons  was  reported  for  September  while 
none  was  made  for  direct  sale. 

The  total  production  of  ingots  was  less  than  the  out})ut 
of  the  corresponding  montli  of  last  year  by  20.540  tons  or 
37.7  per  cent.  The  production  in  the  first  nine  months 
of  1922  was  319,943  tons  while  that  of  the  corresponding 
period  of  the  previous  year  was  459,960  tons  representing 
a  decrease  of  30.4  per  cent.  The  production  of  steel  cast- 
ings also  suffered  a  decline.  The  total  output  in  August 
was  2,204  tons  which  decreased  to  1.848  tons  in  the  month 
under  review.  The  decline  amounted  to  .35(5  tons  or  16.15 
per  cent.  An  opposing  tendency  developed  in  connection 
with  basic  open  hearth  castings  of  which  the  production 
increased  from  208  tons  to  837  tons.  On  the  other  hand 
the  output  of  Bessemer  and  electric  grades  declined  con- 
siderably. 


Peter  A.  Frasse  and  Co.,  Inc.,  417  Canal  Street,  New 
York,  announce  the  introduction  on  this  continent  of  a 
chemical  preparation,  at  present  in  extensive  use  in  Eu- 
rope, for  removing  ru.st  from  metals.  It  is  stated  that  a 
solution  of  one  part  of  this  preparation  in  25  parts  of 
water  will  effectively  remove  rust  from  iron,  steel  and 
other  metals  without  attacking  at  all  the  metal  itself.  No 
scraping  or  rubbing  is  required,  the  action  hoing  entirely 
elieniical.  It  is  said  that  the  addition  of  a  small  per- 
centage of  the  prej)aratii)n  to  a  pickling  bath  of  either 
sulphuric  or  hydroeholorie  acid  will  prevent  the  forma- 
tion of  hydrogen,  which  is  now  generally  believed  to  be 
the  cause  of  |)ickling  lirittleness  in  steel.  The  addition 
of  this  substance  to  the  pickling  bath  will  likewise  .save 
50  per  cent,  of  the  suljihuric  acoid  used  by  preventing 
the  solution  of  un-oxidised  metal,  over-pickling  being  thus 
avoided. 
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EDITORIAL 


There  are  some  subjects  with  which  governments  can  give  assistance,  and  their 
assistance  is  ahoays  welcomed;  but  the  mineral  industry  is  one  that  does  not  flour- 
ish wider  paternalism,  and  advice  such  as  has  sometimes  been  offered  iw  this  coun- 
try is  not  welcomed. 

"How  small  a  part  of  all  that  we  endure 

Is  that    which  governments  can  cause  or  cure." 

W.  G.  Miller~1910. 


WHY  PUBLIC  SUBVENTION? 

We  quote  today,  above,  the  words  of  a  leader  in  the 
mineral  industry  of  Canada  whom  time  has  proved  to  have 
both  sound  judgment  and  prophetic  vision.  The  quota- 
tion is  apt  today  on  account  of  a  present  case  in  British 
Columbia  to  which  it  appears  to  apply  with  a  force  equal 
to  that  in  its  original  context.  The  prospective  iron  ore 
industry  of  British  Columbia  is  in  danger  of  being  sub- 
jected to  liighly  artificial  and  paternal  treatment,  such  as 
has  been  shown  often  to  be  in  opposition  to  the  genius  of 
British  commercial  life,  and  seldom  leads  to  a  good  and 
lasting  result,  of  maximum  benefit  to  the  community  that 
has  footed  the  bills. 

British  Columbia  has  iron  ore,  and  plenty  of  it.  For  a 
generation  or  more,  the  owners  of  a  number  of  first-class 
deposits  of  magnetite  on  the  coast  and  coastal  islands  have 
paid  taxes  on  their  property  in  the  hope  that  there  would 
be  developed  a  market  for  it.  A  number  of  these  owners 
have  expended  large  sums  of  money  in  developing  their 
ore-bodies,  and  are  not  only  willing  but  anxious  to  realize 
on  their  investment,  either  by  selling  ore  at  a  reasonable 
rate  or  by  selling  their  holdings.  Metallurgical  coal  is 
available  at  tidewater  in  comparative  abundance.  Hydro- 
electric power  (if  that  should  be  required)  is  available  on 
the  mainland  at  fairly  reasonable  rates,  though  only  in 
quantities  that  might  not  be  adequate  for  large  electro- 
metallurgical  operations.  British  Columbians  do  not  lack 
the  initiative  that  leads  to  the  utilizing  of  natural  re- 
sources such  as  these.  What  is  lacking  to  stimulate  their 
use? 

Apparently  it  is  the  lack  of  an  adequate  market  that  has 
deterred  all  the  numerous  commercial  interests  that  have 
investigated  the  field,  from  investing  their  money  in  a 
Pacific  iron  and  steel  plant.  The  capacity  of  this  market 
has  been  ably  summarised  by  Dr.  Stansfield  in  his  report 
to  the  Britisli  Columbia  government  in  1919.  It  is  nicely 
adequate  to  absorb  the  products  of  an  electric  smelting 
plant;  but  that  is  quite  a  different  dimension  from  the  re- 
quirement for  a  regular  blast-furnace  plant.  It  has  been 
proposed  to  include  in  the  market  available  for  a  smelter 


in  British  Columbia,  the  western  United  States;  but  that 
is  obviously  unsound,  as  it  is  the  avowed  and  consistent 
policy  of  the  United  States  to  exclude  manufactures  from 
foreign  countries  as  soon  as  their  importation  intenferes 
noticeably  with  domestic  manufacture.  Similarly  there  is 
no  substantial  prospect  of  a  trans-Pacific  export  market, 
as  the  iron  and  steel  production  of  India,  founded  upon 
unsurpassed  resources  of  iron  ore  and  cheap  metallurgical 
coal  and  labour,  has  commenced  already  to  demonstrate  its 
ascendancy  in  that  quarter  of  the  globe. 

There  is  no  doubt  that,  if  there  were  a  genuine  oppor- 
tunity for  lucrative  investment  in  a  modern  blast-furnace 
and  steel  plant  in  British  Columbia,  one  or  other  of  the 
iron  and  steel  firms  that  have  examined  the  field  during 
recent  years  would  have  seized  it.  There  is  likewise  no 
doubt  that  British  Columbians  can  institute  such  an  in- 
dustry— if  they  are  willing  to  pay  the  price.  The  danger 
is  that  specious  argument,  directed  by  selfish  interest,  may 
blind  them  to  the  truth  and  may  commit  them  to  a  course 
that  will  add  to  their  financial  burden  without  the  cer- 
tainty of  effecting  the  end  they  all  desire.  If  the  half- 
million  population  of  the  Pacific  province  were  augmented 
to  say,  two  million  (as  it  will  be,  no  doubt,  before  the  pre- 
sent youth  of  the  province  have  reached  old  age),  then 
the  risk  of  public  funds  in  the  establishment  of  an  iron 
and  steel  industry  might  well  be  justified. 

Meantime,  it  seems  more  reasonable  to  look  for  the  es- 
tablishment of  the  much-desired  plant  by  another  means, 
more  in  accord  with  present  conditions.  A  short  time  ago 
it  appeared  as  if  the  small-scale  production  of  an  electric 
smelting  plant  might  be  feasible,  and  only  the  non-avail- 
ability of  cheap  electric  power  prevented  its  recommenda- 
tion by  Dr.  Stansfield.  It  might  well  be  that  a  commer- 
cially successful  electrolytic  process  will  be  evolved,  whose 
comparatively  small  unit  production  would  suit  the  needs 
of  British  Columbia's  sparse  population.  We  believe  that, 
until  the  province's  own  need  is  sufficient  to  absorb  the 
production  of  an  iron  and  steel  plant  of  the  regular  type, 
effort  will  be  best  expended  in  the  search  for  a  method  of 
producing  iron  from  its  ores  that  is  fundamentally  in 
accord  with  all  the  important  factors  of  the  case. 
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HE  SKA  HCH  A  SSOCIATIONH 

Const aiilly  tlii-jc  is  iioliccd  these  (lays  in  the  tech- 
nical press  of  Britain  and  the  United  States  the  ac- 
foraplishment  of  the  numerous  Research  Associations 
in  both  countries.  There  is,  as  well,  an  effective  in- 
ternational liaisou,  which  is  remarked  and  acknowl- 
edged frequently  on  both  sides  of  the  Atlantic.  The 
progress  of  these  associations  during  the  last  few  years 
both  in  numbers  and  in  size  has  been  decidedly  mark- 
ed, and  rests  not  only  upon  the  faith  of  those  res- 
ponsible foi-  the  organizations  and  the  stimulus  due 
to  a  sejise  of  public  service,  l)ut  also  (and  mainly)  upon 
tangible  results,  measurable  in  dollars  and  cents,  or  in 
pounds,  shillings  and  pence.  Many  of  the  research  as- 
sociations, young  as  they  are,  and  painful  and  slow 
the  progress  of  most  reseai-ch,  have  already  more  than 
justified  their  existence. 

In  Canada  we  have  as  yet  made  hardly  a  beginning 
in  the  establishment  of  Research  Associations.  We 
have  been  thus  negligent  in  the  face  of  the  fact,  now 
generally  recognized,  that  co-operation  in  research  is 
one  of  the  surest  means  toward  the  end  of  industrial 
progress.  This  is  no  longer  a  matter  of  opinion ;  it  is 
a  matter  of  fact.  It  was  proved  long  ago  in  Ger- 
many, but  only  lately  has  the  idea  been  applied  gen- 
erally throughout  the  Anglo-Saxon  world  —  excluding 
Canada.  It  is  not  that  we  Canadians  do  not  need  the 
aid  of  industrial  research ;  we  are  in  need  of  it  as  much 
or  more  than  any  other  country.  It  is  not  that  our 
industries  are  insufficiently  developed  to  siapport  the 
expense  of  combined  research ;  we  have  a  number  of 
well-founded  industries  of  outstanding  importance.  It 
is  not  that  we  have  lacked  information  as  to  the  value 
of  co-operation  research  and  the  means  to  its  adoption ; 
the  subject  has  been  discussed  almost  ad  nauseam.  Our 
inability  to  act  w^hen  action  is  so  cleai-ly  demanded  is 
inexplicable,  unless  the  reason  is  that  we  Canadians 
are  still  too  near  the  pioneer  stage  of  development  to 
allow  of  efforts  that  are  more  characteristic  of  a  more 
advanced  stage  of  civilization. 

Nowhere  does  widespread  co-operative  research  offer 
a  more  promising  field  than  in  our  iron  and  steel 
industry  —  an  industry  that  has  been  transplanted 
from  foreign  soil.  Our  iron  and  steel  industry  is,  as 
yet,  in  the  main,  not  firmly  rooted,  since  it  still  draws 
its  sustenance  from  a  foreign  soil,  aided  by  an  artifi- 
cial fertilizer  in  the  form  of  a  tariff.  It  would  wither 
away  at  once  were  the  sources  of  raw  material  in  a 
foreign  land  cut  off.  It  is  doubtful  if  any  of  the  basic 
producers  except  lliat  in  Nova  Scotia  would  s\irvice 
tlie  abolition  of  the  tariff. 

Surely  this  is  a  case  for  serious  and  concerted  effort 
by  oixr  iron  and  steel  men.  A  Research  Association 
offers  the  surest  and  most  economical  means  towards 
the  end  of  building  up  an  indigenous,  or  even  partly 
indigenous,  iron  and  steel  industry.    The  Advisory  Re- 


scarcli  (.'ouncil  in  Ottawa  is  autliori/ed  to  aid  and  abet 
the  organization  of  such  associations,  anrl  has  both 
full  information  and  financial  means  at  its  dispcsal 
toward  this  end.  Who  among  the  iron-masters  of  Can- 
ada will  make  the  first  move? 


IRON  AND  STEEL  IN  SOUTH  AFRICA 

An  interesting  move  has  been  made  lately  in  the  in- 
terests of  a  well-founded  iron  and  steel  indu.stry  in 
South  Africa.  It  embodies  so  much  that  is  sound  and 
far-sighted  in  its  planning,  and  involves  aid  from  the 
public  purse  in  such  a  rational  way,  that  a  review  of 
its  provisions  may  well  repay  us  Canadians,  who  have 
made  rather  a  hash  of  our  own  attempts  along  similar 
lines. 

South  Africa  is  well  provided  with  metallurgical 
coal  of  fair  quality,  in  conjunction  with  good  deposits 
of  iron  ore,  centrally  located  within  her  territory  in  the 
Transvaal  and  the  Orange  River  Colony.  The  home 
market  is  large  enough  to  absorb  the  product  of  a  blast 
furnace  and  of  steel  mills  of  moderate  size.  The  pros- 
pective market  lends  colour  to  the  belief  that  the  ini- 
tial iron  and  steel  works,  of  minimum  proportions, 
will  assume  very  important  dimensions  in  the  long  run. 
It  has,  indeed,  been  hinted  by  some  students  of  the  sub- 
ject that  South  Africa  may  eventually  assume  a  lead- 
ing part  in  the  world's  iron  and  steel  industry. 

General  Smuts  has  been  the  spokesman  in  announ- 
cing the  basal  conditions  for  government  aid  to  the 
new  industry.  First  of  all,  it  has  been  expedient  to 
combine  under  one  management  the  two  plants  already 
erected  with  private  capital.  It  has  been  arranged 
to  merge  the  Union  Steel  Corporation  of  Vereeniging 
and  the  South  Africa  Iron  and  Steel  Corporation  of 
Pretoria.  There  is  no  room  for  competition  at  the 
commencement.  This  merger  has  been  arranged  in 
London,  and  it  is  reported  that  a  leading  firm  of 
British  steelmakers  have  become  identified  with  the 
merger.  Ample  capital  has  been  assured  by  this 
means. 

In  order  to  attract  capital  to  this  new  field,  the 
government  of  South  Africa  has  considered  it  expe- 
dient to  offer  a  bonus  for  the  production  of  iron  and 
steel.  This  is  in  the  form  of  a  bounty,  which  it  is 
expected  will  be  at  tlie  rate  of  17s.  6d.  per  ton  for  the 
first  three  years,  15s.  per  ton  for  the  next  three  years, 
and  then  an  annual  reduction  of  2s.  6d.  per  ton  until 
the  l)0unty  stops.  This  scale  is  somewhat  in  excess  of 
the  rate  authorised  by  act  of  parliament  last  year.  It 
is  calculated  that  these  bounties  will  suffice  to  pay  the 
interest  on  the  capital  investment  required  while  the 
plant  is  building  and  until  it  becomes  established  in  a 
steady  production.  It  seems  to  be  well  assured  that 
after  being  once  established,  the  industry  will  be  suf- 
ficiently profitable  to  pay  for  its  own  further  develop- 
ment. 
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It  has  been  pointed  out  very  clearly  that  this  bounty 
is  merely  an  expedient  to  attract  capital  and  thus  give 
the  ii'on  and  steel  industry  a  start.  What  Genei*al 
Smuts  and  his  technical  advisers  consider  as  the  prime 
essentials  for  continued  successful  operation  are  cheap 
railway  rates  and  the  establishment  of  diverse  sub- 
sidiary industries.  In  other  words,  they  consider  that 
tlie  establishment  of  a  well-founded  basic  iron  and 
steol  industry  will  induce  a  general  industrial  develop- 
ment.   Thoi'e  is  plenty  of  warrant  for  this  conclusion. 

We  Caiuidians  have  not  been  blessed  by  Nature  with 
the  fortu7iateh^  situated  resources  in  iron  and  coal 
that  South  Africa  enjoys.  Our  task  has,  therefore, 
been  harder.  But  a  large  part  of  our  effort  and  of 
the  public  funds  expended  have  been  wasted.  We 
lacked  the  leadership  of  a  man  with  the  vision  and 
force  of  General  Smuts,  to  bring  together  the  forces 
of  progress  and  send  them  forward,  united,  on  the 
road  to  lasting  accomplishment.  Too  many  mis-direct- 
ed enthusiasts  and  commercial  adventurers  have  been 
allowed  to  tamper  with  Canada's  iron  and  steel  in- 
dustry. Still,  there  are  grounds  for  hope  that  we  shall 
yet  have  an  iron  and  steel  industrj'  that  will  do  much 
to  ensure  our  industrial  independence  and  that  will  be 
a  credit  to  Canadian  brains  and  initiative. 


EDITORIAL  NOTES 

Today  we  print,  once  again,  an  appeal  for  a  more  ef- 
fective organization  of  scientific  research  throughout  our 
Dominion.  This  might  seem  to  be  unnecessary,  in  view  of 
the  belief,  now  wide-spread,  of  the  efficacy  of  research  in 
stimulating  and  aiding  profitable  industrial  enterprises, 
as  well  as  in  helping  the  prime  producer,  be  he  farmer, 
miner,  lumberman  or  fisherman.  The  sad  fact  is  that, 
tliough  there  is  a  vague  idea  of  the  value  of  research  it  is 
applied  as  yet  in  concrete  instances  to  such  a  small  extent 
that  Canada  tends  to  lag  behind  the  rest  of  the  world  by 
reason  of  not  seizing  her  opportunities  promptly  and  with 
intelligence.  Research  is  the  intelligence  service  of  the 
advancing  army  of  industry,  as  well  as  its  engineer  corps 
to  clear  the  roads  and  build  bridges.  We  make  no  apol- 
ogy for  harping  constantly  on  our  need  for  more,  and 
better,  facilities  for  research. 


Tlie  trade  returns  for  Canada  for  the  twelve  months 
ending  October,  1922,  include  the  following  items : 


/  ))i  ports 

I  ron  and  its  Products   $120,901,813 

Non-Ferrous  Metal  Products  ..   ..  33,649,163 

Non-Mptalli<'  Mineral  Products.  .  ..  116,654,048 
Exports 

Iron  and  its  Products   $-38,087,096 

\on-Ferrous  Metal  Products   34,747,516 

Non-Metallic  Mineral  Products.  .   .  .  23,058,672 

These  figures  may  well  provide  food  for  thought 


fni-  all  Canadians,  and  particularly  \'or  tlif  ii-oii  and 


steel  metallurgists  of  Canada,  upon  whose  initia- 
tive and  resource  our  country  must  depend  mainly  to 
stop  this  annual  drain  upon  income. 


A  STAMP  FOR  THIN  TUBING 

A  somewhat  novel  stamping  tool  designed  specially  for 
the  purpose  of  placing  small  identifying  marks  on  the  ends 
of  thin  tubing,  is  shown  in  the  accompanying  engraving. 
This  is  being  used  in  connection  with  a  material  tracking 
system  to  facilitate  the  locating  of  any  particular  part. 
Four  different  marks  can  be  made  with  this  tool;  but  the 
Special  feature  is  the  mannner  in  which  it  supports  the 
work  while  stamping.  Some  kind  of  internal  support  is, 
of  course,  absolutely  essential  to  avoid  distortion;  but  the 
general  practice  of  using  a  separate  piece  to  insert  in  the 
tube  leaves  room  for  improvement  on  account  of  the  length 
of  time  required,  and  the  objection  there  always  is  to 
loose  parts. 

The  dimensions  of  this  tool  depend  upon  the  size  of 
tubing  it  is  intended  to  be  used  on.  The  reader  will  obtain 
an  approximate  idea  of  what  these  should  be  from  a  glance 
at  the  photo. 


The  support  piece  is  made  from  round  stock — machine 
steel  will  do  nicely — bent  in  the  form  of  a  square  as  shown, 
to  fit  snugly  the  bore  of  the  tubes.  The  stamp  itself  is 
also  made  of  round  stock — cast  steel — drilled  down  the 
center  to  slide  on  the  straight  portion  of  the 
supporting  piece  and  filed  with  crossed  Vee  slots  on 
the  bottom  to  separate  distinctly  the  four  stamping  marks 
that  are  afterwards  cut  in.  Two  through  holes  drilled  at 
right  angles  in  the  center  of  the  stamp  clear  the  screw  in 
head,  which  is  inserted  in  a  tapped  hole  in  the  support 
piece.  These  holes  must  be  bigger  than  the  head  of  screw 
so  that  the  latter,  while  acting  as  a  locating  point  for  the 
four  stamps  by  passing  it  through  the  different  holes  and 
thus  forming  a  simple  means  for  keeping  both  parts  to- 
gether is  yet  loose  enough  to  allow  the  stamp  to  move  up 
and  down  slightly.  Tubes  stamped  on  the  ends  by  this  tool 
show  no  distortion  whatever. 


Tlio  use  of  mollybdonum  appears  to  be  getting  on  a 
sounder  footing  than  over  before,  and  the  manufact- 
urers who  use  it  believe  that  as  a  toughener  of  steel  it 
serves  a  real  purpose  when  added  to  carbon  steels  in 
quantities  reaching  0.35  per  cent.  It  is  used  in  auto- 
mobile axles  and  springs  and  in  shovels. 
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Research  in  Canada 


MORE  SYSTEMATIC  AND  MORE  INTENSIVE 
RESEARCH  WORK  NEEDED 

by  GARNETT  W.  RICHARDSON 


"Original  Research  is  in  itself  the  most  powerful 
weapon  that  ever  has  been  or  ever  can  be  wielded  bn 
mankind,  in  struggling  with  the  great  problems  which 
Nature  offers  on  all  sides  for  solution". 

Prof.  Meldola 

During  the  latter  part  of  the  late  war,  and  since  ^ 
that  time,  the  part  that  scientific  research  and  discovery 
have  played  in  the  intense  international  industrial 
competition  has  had  a  marked  effect  in  helping  to  bring 
prosperity  again  to  the  world.  European  countries  have 
probably  been  foremost  in  this  research  seconded  pos- 
sibly by  the  United  States.  Sad  to  relate  Canada  has 
been  somewhat  backward  in  iher  researc^i  activities. 
Research  Officially  Recognized  in  Canada 

In  19 IG,  by  Order-in-Council,  the  Government  of  Can- 
ada established  an  Honorary  Advisory  Council  for 
Scientific  and  Industrial  Research.  The  Council  was 
authorized  to  make  an  investigation  into  the  various 
agencies  conducting  research  in  the  universities,  and 
especially,  to  quote  from  the  Order-inCouncil,  "to  be- 
come acquainted  with  the  problems  of  a  technical  and 
scientific  nature  t^iat  are  met  with  by  our  productive 
and  industrial  intersts,  and  to  bring  them  into  contact 
with  the  proper  research  agencies  for  solving  these  pro- 
blems, and  thus  link  up  the  resources  of  science  with  the 
labour  and  capital  employed  in  production,  so  as  to 
bring  about  the  best  possible  economic  results". 

When  the  Council  commenced  their  investigations, 
they  found  "that  scientific  researc|i  in  Canada  was 
practically  confined  to  the  laboratories  of  two  or  three 
of  our  universities,  and  one  or  two  departjnent.s  of  the 
Government."  They  also  found  the  absence  of  any 
scientific  control  in  the  industries.  Consequently  the 
waste  in  our  industries  was  tremendous,  and  we  can 
easily  understand  the  difficult  task  that  confronted  the 
Council.  However  t^ey  succeeded  in  directing  attention 
to  the  value  of  scientific  research  by  lectures,  bulletins, 
and  addresses. 

A  series  of  studentships  and  fellowships  was  estab- 
lis^ied  to  encourage  university  graduates  to  enter  the 
field  of  research,  and  substantial  assistance  was  given 
to  research,  both  academic  and  industrial.  The  rela- 
tionship between  science  and  industry  was  fully  recog- 
nized by  the  Council,  and  they  set  about  to  bring  "an 
intimate  co-operation  between  those  who  could  set  the 
industrial  problems,  and  those  w-ho.se  knowledge  and 
training  would  aid  in  their  solution." 

In  1917  it  was  proposed  that  a  Central  Researdh 
Institute  be  establis^ied  at  Ottawa,  to  develop  both 
scientific  and  industrial  research  in  Canada.  A  Bill  to 
this  effect  was  brought  before  the  House  of  Commons, 
and  was  carried  almost  unanimously.  However,  the  Bill 
was  turned  down  by  the  Senate  on  the  grounds  of  econ 
oray,  and  has  not  as  yet  been  re-introduced.  As  a  matter 
of  fact,  though,  a  small  grant  has  been  given  each  year 
since  that  time  by  the  Government  to  enable  the  Council 
to  carry  on  a  limited  amount  of  work.  It  may  be  .stated 
without  prejudice  to  the  Government,  that  every  moment 
lost  in  inaugurating  an  adequate  Researc/i  Institute 
means  a  tremendous  loss  in  our  industries,  and  the  falling 
behind  of  our  country  in  the  ever-increasing  interna- 
tional industrial  competition.  The  Administrative  chair- 


man of  Advisory  Research  Council  in  'his  report  for  \n< 
year  ending  March  31,  1920,  states  that  "the  urgency  of 
the  establishment  of  tjnis  Institute  is  of  the  first  order  of 
im[)ortance,  and  every  year  lost  in  effecting  this  estab- 
lishment will  increase  t;ie  difficulties  which  Canadian 
industry  will  face  in  competition  with  industry  abroad, 
aided  by  all  the  resources  that  scientific  research  will 
place  at  its  command." 

To  Hamper  Research  is  False  Econoir:/ 
Economy  is  no  argument  against  the  establishment  of 
a  Canadian  Research  Institute.  Anyone  using  this  ar- 
gument shows  lack  of  information  on  the  real  value  of 
research.  A  few  results  of  scientific  re.searc/i  in  some 
other  countries  may  be  given  here  appropriately.  In 
the  United  States  at  the  Mellon  Institute  in  Pittsburg, 
a  few  years  ago  a  research  into  improved  methods  of 
ciation  of  bakers.  With  the  expenditure  of  some  $5,000. 
certain  discoveries  were  made  almost  immediately  that 
enabled  tihe  bakers  to  affect  a  saving  of  $500,000  an 
nually.  Needles  to  say,  the  bakers  paid  the  investigator 
a  very  generous  bonus.  A  few  other  cases  relating  to 
the  financial  returns  from  researcji  in  the  United  States 
may  be  cited.  In  one  case  an  industry,  founded  with 
a  capital  of  $25,000,  had  accumulated  $200,000  of  as.sets 
at  the  end  of  two  years,  and  was  doing  a  busines  of 
$1,000,000  annually.  In  another  case  an  industry 
started  in  a  small  way  was  making  a  monthly  profit 
of  $50,000  at  the  end  of  eighteen  months,  during  tht- 
first  six  months  of  wihich  the  business  was  in  the  ex 
perimental  .stage.  It  has  been  stated  aut;ioritatively  thui 
over  fifty  industrial  concerns  in  the  United  states  have 
established  research  laboratories  on  an  extensive  scale 
and  many  of  these  expend  from  $100,000  to  $300,000 
on  research  work  alone.  The  most  prominent  Govern- 
ment research  agency  in  the  United  States  is  the  Bureiiu 
of  Standards,  at  Wa.shington,  D.  C.  This  establishment 
bread  making  was  undertaken,  at  the  instance  of  an  asso 
employs  about  three  hundred  scientific  workers,  and 
handles  the  greatest  diversity  of  problems.  It  tests 
and  conducts  original  researches  on  papers,  textiles, 
structural  and  other  steels,  building  and  roofing  mate- 
rials, cements,  paints,  inks,  chronometers,  thermometers, 
barometers,  electrical  apparatus  of  all  sorts,  radio-active 
preparations,  and  in  fact  anything  and  everything  to 
which  a  mechanical,  physical,  or  chemical  test  can  be 
applied. 

Official  Aid  to  Research  in  Britain  and  Elsewhere 

In  England,  during  tlii'  course  nf  the  war.  a  Stavi- 
Department  of  Scientific  and  Indu.strial  Research  wa.s 
organized,  and  a  fund  of  a  million  pounds  was  placed 
at  the  disposal  of  the  Department  of  research  work. 
One  of  the  foremost  activities  of  this  Department  ha^ 
been  in  getting  together  manufacturers  in  the  same 
industry  for  the  founding  of  research  laboratories  on  a 
co-operative  basis.  In  connection  with  the  mining  in- 
dustry, studies  have  been  made  of  the  carbonization  of 
coal,  light  alloys,  refractories,  concrete,  the  corrosion  of 
non-ferrous  metals,  insulating  oils,  and  many  other  such 
problems.  Great  economies  have  been  effected  in  the 
recovery  of  tin  from  the  mines  in  Cornwall.  Porcelains 
imported  in  considerable  quantity  from  Germany  before 
the  war  have  been  replaced  by  very  satisfactory  substi- 
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tiites  made  from  British  clays.  Also,  for  the  furiierance 
of  research  in  the  mining  industry  the  British  Non 
Ferrous  Metals  Research  Association  has  been  formed 
and  is  doing  very  valuable  work. 

An  instance  in  England  of  the  value  of  authoritative 
scientific  councel  in  i's  relation  to  industry  may  be  in- 
stanced. One  of  the  largest  steel  corporations  in  England 
had,  until  1914,  been  importing  from  Austria  through  a 
German  agency,  a  certain  material  for  lining  its  convert- 
ers. AVhen  war  was  declared  they  had  a  two  years'  supply 
on  hand.  As  time  wore  on  and  the  supply  diminished, 
the  directors  were  obliged  to  call  for  scientific  advice. 
Tliey  were  referred  to  the  geologists,  who  informed  them 
that  a  bountiful  supply  of  the  material  in  question 
was  available  in  the  immediate  vicini'y  of  their  plant. 
This  information  was  acted  on,  with  the  result  that 
the  company  is  now  mining  in  sufficient  quantity  on  its 
own  account  the  material  formerly  imported  from  Aus- 
tria at  many  times  the  present  cost. 

France  has  kept  pace  witli  other  countries,  and  has 
an  Academy  of  Science  to  her  credit.  In  Japan  an  Ins- 
titu'e  for  Physical  and  Chemical  Research  has  been 
e.stablished,  at  a  cost  of  over  two  million  dollars,  this 
expenditure  being  shared  equally  by  the  Government 
and  'he  manufacturers.  These  are  only  a  few  instances 
of  the  research  work  being  done  in  other  countries ; 
innumerable  o'her  instances  might  be  given.  It  is  ap- 
parent that  if  Canada  is  even  to  keep  her  present  status 
in  the  present  international  industrial  competition, 
greater  attention  must  be  given  to  the  fostering  of  scien- 
tific institutions.  It  should  be  the  duty  of  the  Govern- 
ment to  grant  a  liberal  sum  for  the  establishment  of 
research  labora'^ories,  and  for  their  maintenance  for  a 
limited  period  of  time,  until  the  industries  concerned 
could  take  them  over.  Then  the  prosecution  of  indus- 
trial research  on  a  co-operative  basis  could  be  delegated 
to  the  interests  "hemselves,  an  association  of  manufac- 
turers in  each  branch  operating  the  laboratories  for  the 
common  benefit. 

What  is  Research? 

Occasionally  we  find  persons  having  only  a  vague  idea 
of  which  "research"  really  means.  The  right  Hon. 
Lord  Moulton,  K.  C.  B.,  F.  R.  S.,  in  his  introduction 
to  'he  volume  published  by  the  Cambridge  Press  en- 
titled "Science  and  the  Nation",  says,  "the  word  're- 
search' has  of  late  years  been  used  too  frequently  as 
little  more  than  a  cant  phrase,  dear  to  educationalists, 
bu'  carrying  with  it  no  clear  or  definite  meaning,  and 
if  there  is  any  patent  or  latent  hostility  to  research  it 
is  mainly  due  to  the  waj-  in  which  the  word  has  thus 
been  treated  by  its  self-s'yled  champions.  But  (as  I 
am  glad  to  say  is  frequently  the  case  even  in  the  arena 
of  legal  conflicts)  the  blunders  of  the  advocate  have 
not  been  sufficient  to  hide  the  merits  of  the  case.  Not 
only  tl.onghtful  educated  men  but  even  numbers  of  the 
general  public  are  beginning  to  realise  that  it  is  to  re- 
search in  its  proper  significa'ion  that  we  owe  the  knowl- 
edge of  the  wealth  of  the  world  in  which  we  are  placed 
— of  the  power  that  is  within  our  grasp.  The  man  en- 
gaged in  research  is  like  the  mining  prospector  who 
may  discover  that  rocks,  which  seem  to  the  ordinary 
eye  indistinguishable  from  the  barren  masses  '•hat  sur- 
round thcni,  are  in  reality  teeming  with  riches.  But 
fnr  research  one  would  never  have  kno-\\-n  that  the  coal- 
tar  oil  which  resemble  so  closely  in  their  general  char- 
acteristics the  Paraffins  or  Petroleums  f"-?  capable  o^ 
en'ering  into  combinations  of  such  novelty  and  com- 
plexity that  they  now  furnish  the  whole  world  with 


dyes  and  chemical  products  of  D>''*"'~!ess  value.  It  is  the 
application  of  research  to  the  problems  of  metallurgy 
that  has  caused  the  additions  to  our  knowledge  of  metals 
during  'he  last  50  years  to  be  greater  than  all  that  has 
been  learnt  in  the  ages  that  had  elapsed  since  man  first 
began  to  work  me'als.  And  what  is  most  remarkable 
of  all,  we  find  that  through  the  introduction  of  research 
the  empirical  handling  of  the  problems  of  organic  life  is 
being  step  hy  step  replaced  by  an  assured  treatment 
based  on  a  conscious  and  realised  connection  between 
cause  and  effec'.  All  these  changes  are  due  to  Research. 
Scientific  research  has  removed  our  previous  ignorance 
of  the  properties  and  powers  of  the  things  around  us 
and  has  taught  us  what  they  are  and  how  they  can  be 
used.  It  is  not  too  strong  a  simile  to  say  tha*-  without 
the  teaching  of  Science  man  blunders  through  life  much 
as  a  card  player  would  blunder  through  a  game  of  cards 
if  he  did  not  take  the  trouble  to  look  at  the  cards  in  his 
hand  and  learn  their  value." 

Canada's  Opportunity 

The  opportunities  for  researcli  in  the  iron  and  steel  in- 
dustry— probably  the  largest  of  all  the  world's  indus- 
tries— appear  unlimited.  In  Canada  we  have  the  mineral 
resources  and  the  young  industries,  and  the  right  type  of 
.young  men  to  make  a  vocation  of  research  work.  1  am 
not  overlooking  the  older  men,  the  trained  scientists  of 
to-day.  No  doub'-  we  have  in  Canada  at  the  present  time 
as  able  scientists  as  there  are  in  any  other  country 
in  the  world ;  but  we  must  look  to  the  young  men  to 
take  their  place  and  advance  '^he  field  of  Science.  It 
may  be  safely  said,  that  anj^  young  man  entering  the 
field  of  Science  will  be  entering  a  field  full  of  the 
finest  fruits  of  nature. 

We  have  the  material  in  Canada,  and  if  this  fair 
Dominion  is  going  ''o  keep  pace  with  other  countries, 
we  must  have  a  strong,  intelligent  Government  lead  in 
the  field  of  Scientific  and  industrial  research,  and 
heart}'  co-operation  among  our  industries  for  the  fur- 
therance of  the  interests  of  each  and  all. 


MOLYBDENUM  STEEL  ROLLS 

In  a  recent  issue  of  the  Blast  Furnace  and  Steel  Plant, 
reference  is  made  to  the  use  of  molybdenum  steel  rolls 
in  rolling  mills  says  the  Foundry  Trade  Journal.  These 
rolls  are  now  being  employed  for  the  strongest  roughing 
roll  to  the  hardest  finished  roll.  They  are  stated  to  be 
exceptionally  tough,  and  will  withstand  long  wear  and 
tear. 

Molybdenum  rolls  are  estimated  to  give  200  per  cent, 
increased  service  over  carbon-steel  rolls.  It  is  believed  that 
the  use  of  these  rolls  will  allow  of  a  great  increase  in  size 
of  the  entering  billet,  perhaps  by  as  much  as  30  per  cent. 

It  is  claimed  that  the  introduction  of  molybdenum  steel 
for  rolls  represents  the  greatest  advance  in  the  rolling  mill 
practice  that  has  taken  place  during  the  last  25  years. 


Dayton  Steel  Foundry  Co.,  Dayton,  Ohio,  Iiave  just 
purchased  a  three  ton  Moore  Rapid  'Lectromclt  furnace 
for  their  steel  foundry.  Their  trade  has  enlarged  to  such 
an  extent  that  their  old  furnace  equipment  will  not  take 
care  of  it  and  the  company  is  improving  its  equipment  in 
view  of  its  larger  business.  The  'Lectromclt  furnace  now 
installed  here  replaces  two  furnftcc-s  of  another  make. 
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Tlie  Institute  of  Metals 

AUTUMN  MEETING  IN  SWANSEA,  WALES 
Bv  ROLAND  H.  BRIGGS 


'I'lic  annual  three  days  .Autumn  Meeting  of  the  Institute 
of  Metals  was  held  in  Swansea  on  Septemher  20,  21,  22, 
and  fifteen  teehnical  pajjers  were  read  and  diseussed.  Tlie 
most  important  of  these  was  the  sixth  rejjort  to  the  Cor- 
rosion Research  Counnittee  of  the  Institute  of  Metals  on 
the  nature  of  corrosive  action  and  the  function  of  col- 
loids in  corrosion,  by  Dr.  Guy  D.  Bengough,  M.A.,  D.Sc., 
and  J.  M.  Stuart,  M.A.  A  general  consideration  of  cor- 
rosion phenomena  was  the  basis  of  this  report,  drawn  from 
the  study  of  several  different  metals,  and  the  electro-chem- 
ical theory  of  corrosion  in  its  relation  to  the  observed  phe- 
nomena was  examined.  It  was  shown  that  corrosion  can 
only  be  accounted  for  by  electro-chemical  action  up  to  a 
certain  point,  and  that  the  important  part  played  by  col- 
loids must  be  recognised.  A  theory  of  the  mechanism  of 
colloid  action  was  put  forward. 

Corrosion  of  Metal.s 

(  orrosion  is  defined  as  the  oxidation  of  a  substance,  and 
sueh  oxidation  may  be  produced  by  cheinical  or  electro- 
ciiemical  means.  Chemical  reactions  may  occur  when  the 
reacting  bodies  are  in  contact,  electro-chemical  reactions 
when  the  reacting  bodies  are  partially  separated.  In  the 
latter  case  the  reacting  substances  must  be  capable  of 
ionization,  and  a  portion  of  the  energy  of  the  system  ap- 
pears as  electrical  energy. 

Cases  of  corrosion  were  considered  that  can  be  carried 
out  chemically  or  electro-chemically.  Pure  electro-chem- 
ical action  may  in  certain  cases  be  relatively  unim))ortant, 
the  cathode  of  a  cell  of  high  voltage  may  be  more  rapidly 
attacked  than  the  anode,  while  an  anode  at  a  high  voltage 
tending  to  force  it  into  solution  may  be  very  little  at- 
tacked, owing  to  scale  formation. 

It  is  also  difficult  to  see  how  the  purely  electro-chem- 
ical theory  can  explain  the  facts  that  certain  depolarizers 
do  not  increase  corrosion,  but  actually  inliibit  it,  that  the 
conductivity  of  electrolytes  is  not  directly  connected  with 
the  amount  of  corrosion,  that  Lambert's  pure  iron,  prob- 
ably the  purest  metal  ever  produced,  was  found  to  be 
readily  attacked  by  sodium  chloride  solution  and  dilute 
acids,  and  that  according  to  the  electro  chemical  theory  the 
presence  of  ions  of  the  corroding  metal  should  depress  the 
corrosion  of  most  of  the  common  metals,  whereas  the  re- 
verse is  frequently  the  case.  Scale  formation  interfere  with 
electro-chemical  action,  and  a  main  factor  in  determinintr 
the  amount  of  corrosion  by  water  and  salt  solutions  is  the 
nature  and  distribution  of  the  products  of  corrosion. 

The  effect  of  strain  in  metal  as  assisting  corrosion  is  of 
only  minor  importance,  and  while  a  trace  of  impurity  ap- 
pears to  assist  local  corrosion,  the  amount  of  corrosion  is 
not  proportional  to  the  amount  of  impurity.  Even  gra- 
phite does  not  appreciably  stimulate  the  rate  of  corrosion 
of  iron.  Local  action  at  metallic  surfaces  may  be  pro- 
duced in  various  ways  at  any  selected  points  by  modifying 
the  conditions  external  to  the  surfaces,  and  is  not  mainly 
determined  by  the  presence  of  anodic  areas  on  the  metal. 

Atmospheric  oxygen  has  very  little  depolarising  power 
at  ordinary  teujperaturcs.  'i'hc  main  function  of  oxygen 
in  corrosion  is  to  oxidise  directly  the  metal  and  in  some 
cases  also  the  products  of  corrosion.  The  general  type  of 
corrosion,  usually  characteristic  of  acid  corrosion,  is  dis- 
tinguished from  ,  the  local  type,  usually  characteristic  of 


corrosion  in  water  and  salt  solutions.  With  the  second 
type  there  is  generally  an  adherent  scale  on  the  metal,  and 
this  scale  may  contain  colloids. 

Theorif  of  Corrosion 

The  following  theory  was  developt:d  during  this  re- 
search. A  metal  in  water  sends  positively  charged  metal 
ions  into  the  liquid  and  becomes  itself  negatively  charged. 
Ordinary  commercial  metals  also  become  superficially 
oxidised  if  dissolved  oxygen  is  present.  The  hydroxide 
produced  by  this  oxidation  can  take  up  the  ions  given  off 
by  the  metal,  and  the  hydroxide  passes  into  the  state  of  a 
])Ositively  charged  colloid.  Some  of  this  colloid  diffuses, 
permitting  further  reaction  between  the  oxygen  and  the 
metal  surface,  thereby  re-forming  the  hydroxide  film  over 
the  latter.  Oxidation  then  stops  until  this  hydroxide  can 
pass  into  the  colloidal  state  by  acquiring  positively  charged 
metal  ions.  This  generally  takes  place  when  the  colloid 
initially  formed  has  diffused  into  the  electrolyte,  when  it 
is  precipitated  by  the  an  ion  of  the  dissolved  salt,  the  cat- 
ion neutralizing  the  charge  on  the  metal  corresponding  to 
that  on  the  colloid.  This  allows  the  metal  to  send  more 
ions  into  solution,  and  the  uncharged  hydroxide  thereby  ac- 
quires a  charge.  If  the  colloid  so  produced  can  diffuse, 
the  process  can  continue  and  corrosion  can  develop. 

Therefore  for  steady  corrosion  the  colloid  must  be  pro- 
duced under  conditions  that  allow  it  to  diffuse  some  dis- 
tance from  the  metal  before  precipitation.  If  it  preci- 
pitates directly  on  the  corroding  surface  it  will,  generally, 
adhere  to  the  latter  and  stop  corrosion.  In  the  case  of 
the  corrosion  pit  the  first  condition  is  fulfilled,  since  no 
precipitation  occurs  inside  the  pit.  It  is  only  when  the 
colloid  diffuses  through  an  aperture  in  the  gel-deposits 
at  the  mouth  of  the  })it,  that  it  meets  the  electrolyte  and  In 
then  precipitated.  Such  precipitation  merely  thickens  the 
external  gel-deposits.  These  gel-deposits  adhere  to  and 
})rotect  the  metal  surrounding  the  pit  and  thereby  em- 
phasize the  local  nature  of  the  corrosion. 

Analytical  Method  for  Aluminium 

A  second  important  report  read  at  the  meeting  was  to 
the  Aluminium  Corrosion  Research  Sub-Committee  of  the 
Institute  of  Metals.  This  report,  by  .1.  E.  Clennell.  B.Se.. 
dealt  Avith  experiments  on  the  oxide  method  of  determin 
ing  aluminium  by  analysis.  It  was  desired  to  find  a  direct 
method  of  determining  aluminium  in  the  presence  of  iron 
and  other  impurities,  and  the  phosphate  and  ammonia 
methods  were  rejected  as  unsatisfactory.  Other  nietbod> 
were  also  tried,  but  a  method  was  finallv  evolved  whereb\ 
iron  was  practically  eliminated  and  other  impurities  re- 
duced to  a  minimum. 

This  method  consists  in  passing  sulphur  dioxide  through 
the  slightly  ammoniacal  solution,  precipitating  in  dilute, 
faintly  acid,  boiling  solution  with  sodium  thio^ulphate, 
with  the  addition  of  dilute  acetic  acid,  washing  by  decan- 
tation  with  hot  1  per  cent,  ammonium  chloride,  and  filter- 
ing and  washing  with  hot  water.  Iron,  zinc,  manganest 
and  magnesium  in  ordinary  amounts,  do  not  interfere  with 
the  work,  but  when  the  first  two  are  present  in  large  quan- 
tity a  double  preei})itation  is  necessary.  The  method  was 
successfully  applied  in  experimental  work  carried  out  for 
the  corrosion  research  committee  on  the  oxidation  of  alu- 
minium amalgam. 
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Alloys  to  Withstand  Superheated  Steam 

Another  paper  was  read  by  Sir  Henry  Fowler,  K.B.E., 
who  deseribed  the  effect  of  superheated  steam  on  non- 
ferrous  metals  used  in  locomotives.  Superheated  steam  is 
now  generally  used  in  locomotives,  the  steam  usually  leav- 
ing the  superheater  at  a  temperature  of  about  340  deg.  C. 
The  steam  falls  in  temperature  as  it  expands.  The  fol- 
lowing metal  mixtures  for  counteracting  the  effect  of  su- 
perheated steam  are  now  used  by  the  Midland  Railway 
Company  in  England. 

Tlie  piston  tail  rods  broke  in  service  and  are  now  made 
of  phosphor  bronze,  (copper  88  p.c,  tin  11  p.c,  phospho- 
rus 1  p.c),  which  is  satisfactory.  The  white  metal  piston 
rod  packing  rings  used  were  found  to  fuse,  and  packing  to 
prevent  the  steam  reaching  the  white  metal  is  now  used  as 
follows,  copper  75.5;  tin  8.5;  zinc  0.33,  phosphorus  trace, 
nickel  0.5,  and  lead  15  per  cent.  The  piston  valve  fit- 
tings and  cylinder  relief  valves  have  been  made  of  copper 
87,  tin  9,  zinc  2,  and  lead  2  per  cent.,  and  have  acted  sa- 
tisfactorily, but  the  same  alloy  used  for  by-pass  valves, 
which  are  subjected  to  shock,  as  also  good  quality  cast- 
iron  and  also  phosphor  bronze,  were  unsatisfactory.  A 
complex  nickel-brass  gave  good  service  but  owing  to  its 
cost  was  replaced  by  malleable  iron  or  steel  castings. 

Three  writers  collaborated  in  a  practical  paper  on  white 
metals,  A.  H.  Mundey,  C.  C.  Bissett,  B.  A.,  B.  Sc.,  B.  Met., 
and  J.  Cartland,  M  C,  M  Sc.  They  dealt  with  the  composi- 
tion, mechanical  and  physical  properties  of  the  chief  white 
metal  alloys  used  in  commerce,  with  special  reference  to 
anti-friction  and  bearing  metals  and  metals  for  the  type 
foundry. 

Diffusion  of  Metal  Grains 

Professor  J.  H.  Andrew,  D.Sc,  and  Robert  Higgins 
presented  a  paper  on  grain  size  and  diffusion.  Diffusion 
at  high  temperatures  may  take  place  simultaneously  with 
grain-growth,  while  at  low  temperatures  diffusion  pro- 
motes a  breakdown  in  the  grain  size,  and  these  results 
have  been  applied  to  the  annealing  treatment  of  commer- 
cial castings.  An  explanation  is  given  of  the  atomic  ar- 
rangement existing  at  the  grain  boundary.  In  the  interior 
of  the  crystalline  grains  the  system  of  close  packing  holds, 
while  at  tlie  boundaries  the  atoms  in  the  separate  grains 
touch  only  at  one  part  of  the  circumference.  Plastic  de- 
formation, by  moving  the  atoms  in  certain  grains  from 
their  position  of  equilibrium,  will  cause  these  atoms  to  re- 
arrange themselves.  When  heated  to  a  sufficiently  high 
temperature,  this  arrangement  will  be  so  brought  about 
that  the  stressed  atoms  will,  row  for  row,  fall  in  with  the 
unstrained  atoms  of  the  adjacent  crystal,  thereby  effect- 
ing a  gradual  migration  of  the  grain  boundary.  Such  a 
rc-arrangcmcnt  may  proceed  from  every  side  of  a  crys- 
talline unit,  resulting  in  one  grain  being  divided  up  and 
being  absorbed  by  others.  The  final  bounding  surface  will 
result  when  a  state  consistent  with  that  suggested  for  the 
boundary  configuration  finally  results. 

Papers  on  Aluminium 

A  paper  was  read  by  Miss  Marie  L.  V.  Gaylcr,  M.Sc, 
on  the  con.stitution  and  age-hardening  of  alloys  of  alumi- 
nium with  copper,  magnesium,  and  silicon  in  the  solid 
state,  and  one  on  the  copper-rich  aluminium  copper  alloys 
by  D.  Stockdale,  B.A.  In  a  jjaper  on  the  cleaning  of  alu- 
minium utensils  by  Dr.  R.  Seligman,  Ph.D.,  and  Percy 
Williams,  B.Sc,  the  writers  showed  that  where  a  small 
(jtinnl'Hy  of  sodium  silicate  is  added  to  soda  solution,  it 
-.tompletrly  prevents  the  afction  of  tli(  hot  soda  solution  on 


the  aluminium,  so  that  detergents  consisting  of  soda  and 
sodium  silicate  are  suitable  for  cleansing  aluminium 
utensils. 

A  paper  of  great  interest  to  the  aluminnium  industry  was 
read  by  Dr.  W.  Rosenhain  D.Sc,  F.R.S.,  and  J.  D."  Gro- 
gan,  B.A.  who  dealt  with  the  effects  of  over-heating  and 
melting  on  aluminium.  A  long  series  of  experiments  was 
carried  out,  commercial  aluminium  of  the  greatest  obtain- 
able purity  being  heated  to  high  temperatures,  repeatedly 
re-melted,  and  repeatedly  rolled  and  remelted.  The  ex- 
periments gave  no  support  to  the  belief  that  the  deteriora- 
tion known  as  "burnt"  aluminium  is  due  to  excessive  heat- 
ing or  re-melting.  The  investigators  suggest  that  this  de- 
terioration is  due  to  slight  progressive  contamination  with 
other  materials  and  not  to  re-melting. 

F.  L.  Brady,  M.Sc,  dealt  with  the  structures  exhibited 
by  eutectics,  mainly  those  between  metals  and  metallic 
compounds.  A  paper  was  read  by  Maurice  Cook,  M.Sc, 
on  the  antimony-bismuth  system.  A  Jefferson  read  a 
paper  on  the  cause  of  red  stains  in  silver  plated  work, 
which  he  showed  to  be  due  to  the  indiscriminate  use  of 
rouge  in  the  finishing  and  polishing  processes,  through 
the  absorption  of  the  rouge  into  the  open  pores  of  the 
heated  surface,  the  heat  being  evolved  by  the  friction  of 
the  hand  or  finishing  "Dolly."  Q.  A.  Mansuri,  B.A., 
M.Sc,  presented  a  paper  on  inter-metallic  actions,  the 
system  thallium-arsenic 

Bnttom-Pouring  of  Alloys 

The  meeting  was  concluded  by  the  reading  of  two  very 
important  papers,  the  first  of  which  dealt  with  some  new 
forms  of  apparatus  for  determining  the  linear  shrinkage 
and  for  bottom  pouring  of  cast  metals  and  alloys.  The 
new  shrinkage  apparatus  consists  of  a  micrometer,  the 
head  of  which  is  separated  from  the  anvil.  Both  head 
and  anvil  are  each  fixed  to  a  steel  socket  provided  with 
a  tightening  clamp,  which  clamps  on  a  moving  arm.  The 
two  arms  are  guided  by  grooved  vulcanite  wheels  which 
rotate  freely  on  stationary  spindles.  Each  micrometer 
arm  is  bent  horizontally  at  a  right  angle  and  a  sleeve^  fixed 
at  the  end  of  each  by  a  set  pin,  and  extension  pieces  bent 
at  a  right  angle  vertically  form  the  legs  of  the  apparatus 
and  rest  in  the  mould.    The  mould  is  water-jacketed. 

The  new  apparatus  was  used  in  investigating  the  shrink- 
age and  hardness  of  chill-cast  copper-zinc  alloys.  The 
alloys  were  prepared  in  a  separate  coke-fired  furnace  and 
transferred  thence  to  the  new  bottom-pouring  apparatus, 
which  has  many  advantages,  including  the  control  of  the 
pouring  temperature,  the  facility  with  Avhich  the  tem- 
perature of  the  metal  may  be  registered,  the  absence  of 
delay  between  the  attainment  of  the  required  pouring  tem- 
perature and  the  release  of  the  metal  into  the  mould,  the 
control  of  the  rate  of  pouring,  the  exclusion  of  dross  from 
the  stream  of  metal,  thus  obvisting  the  necessity  of  skim- 
ming, and  the  mitigation  of  zinc-fume. 

Brinell  Hardness  Experiineiits 

In  the  final  pa])er  F.  W.  Harris,  M.Sc,  dealt  with  some 
experiments  he  has  made  on  the  hardness  of  the  brasses, 
and  the  measurement  of  this  hardness  by  means  of  a 
strainless  indentation.  The  writer  showed  that  in  mea- 
suring hardness  witli  a  Brinell  or  similar  machine  there 
may  be  an  error  bccausi;  the  action  of  making  the  impres- 
sion causes  a  rapid  accumulation  of  strained  and  conse- 
quently hardened  material  in  the  immediate  vicinitv  of  the 
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impression.  As  it  is  not  commercially  feasible  to  measure 
hardness  by  just  failing  to  make  an  imprc-ssion,  the  writer 
shows  that  the  desired  result  can  be  brought  about  in  an 
other  way,  namely  by  removing  the  strain  by  annealing 
and  by  replacing  the  ball  in  the  original  impression  and 
replacing  the  load.  After  several  repetitions  of  this  pro- 
cess a  point  will  be  reached  at  which  the  ball  will  be  able 
as  it  were  to  float  in  the  impression  under  the  pressure 


of  the  load.  The  material  will  then  be  supporting  the  load 
by  virtu(^  of  its  own  elasticity. 

In  the  experiments  carried  out  the  theories  generally 
advanced  with  regard  to  the  connection  between  hardness 
and  internal  constitution  were  in  the  main  substantiated, 
but  there  were  certain  anomalies  which  can  only  be  ex- 
plained by  adopting  a  modified  idea  of  the  existing  con- 
stitutional diagram. 


Where  40,000  lb.  P^orgings  are  Made 


Here  is  a  brief  description  of  a  Canadian  plant 
engaged  in  the  production  of  special  lines  of  forgings. 

The  Canada  Foundries  &  Foi-gings  Ltd.  own  and 
operate  the  Canada  Forge  Plant  at  Welland  and  a 
Drop  Forge  Plant  at  Welland. 

The  Canada  Forge  Plant  was  built  in  1907  to  take 
care  of  flat  hammer  forging  requirements  in  the  Do- 
minion of  Canada.  The  business  has  increased  until 
to-day  they  are  the  largest  forging  plant  of  this  type 
in  Canada.  Of  particular  interest  to  the  iron  and 
steel  trade  is  the  fact  that  they  manufacture  forge 
shafts  of  any  size  and  can  fui'nish  these  either  smooth 


Their  Drop  Forge  Plant  is  also  situated  at  Welland, 
this  plant  is  a  factor  in  the  supplying  of  automobile 
foi'gings  for  the  various  large  manufacturers  of  auto- 
mobiles in  the  Dominion.  Such  forgings  as  front  axles, 
chank  shafts,  and  third  arms  are  produced  in  large 
quantities..  In  addition  to  general  commercial  drop 
forgings  they  produce  a  line  of  staple  forgings  such  as 
Turnbuckles,  Engineers'  Wrenches,  etc. 

In  addition  to  the  two  plants  at  Welland,  the  Canada 
Foundries  &  Forgings  Limited  own  and  operate  the 
James  Smart  Plant  at  Brockville,  where  for  over  half 


forged,  rough,  machine  turned,  or  finished  to  blue 
j)rint.  Single  forgings  up  to  40.000  lbs.  in  weight  have 
been  turned  out  by  machines  in  that  plant.  Machine 
facilities  in  this  plant  are  second  to  none.  In  addition 
to  pulp  mill  forgings  they  are  equipped  to  produce 
marine  forgings,  railway  axles,  dredge  equipment, 
forgings  foi-  liydraulic  machinery,  locomotives,  metal 
work  niacliiner.y,  mining  and  rolling  mill  equipment. 

They  have  made  a  specialty  of  forging  steel  balls  for 
reduction  of  ore  in  the  Canadian  mines.  This  plant 
was  one  of  the  first  and  largest  producers  of  shell 
forgings  throughout  the  eiitire  course  of  the  war  and 
occui)ied  a  prominent  position  in  supplying  of  mai'ine 
forgings  during  the  shii)building  time,  making  ship- 
ments to  the  United  States  as  well  as  to  the  Canadian 
market.  The  Canada  Forge  Plant,  notwithstanding  the 
recent  dcpi-ession  in  business,  has  been  operating  con- 
tinuously and  at  the  present  time  iuivc  a  larger  volume 
of  business  on  their  books  tlian  they  have  had  for  some 
two  years, 


a  century  builders  hardware  and  tools  have  been  turned 
out. 

Officers  of  the  Canada  Foundries  &  Forgings  Limited 
are :  — 

lion.  Geo.  P.  Graham,  Brockville. 

President 
W.  M.  Weir,  Montreal. 

Vice-President, 
James  Arnold,  Brockville. 

General  Manager 
J.  H.  A.  Briggs,  Brockville. 

Secretary-Treasurer. 

India  is  becoming  rapidly  an  important  factor  in  the 
iron  and  steel  trade  of  the  East.  Japanese  manufactur- 
ers are  now  feeling  the  effect  of  Indie'«:  competition  in 
,Iapan. 


During  September  5203  tons  of  pig-iron  was  exported 
from  the  United  States.  Of  this  over  half,  or  3768  tons, 
came  to  Ontario  and  Quebec.  ♦ 
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Where  Profit  Begins 


By  A.  K.  R.  JONEo,  EA 

Consider  the  balance  sheet.  There  you  find  two  ex- 
ceedingly signifieant  words,  Profit  and  Loss,  one  on 
eitlier  side  of  the  heavy  line  down  the  center.  What 
does  the  balance  sheet  tell?  Ordinarily  we  think  of  it 
as  telling  whether  we  are  better  off  at  the  end  of  the 
period  considered  than  at  the  beginning.  For  most 
people,  this  information  is  quickly  got  by  looking  at 
the  family  check  book,  or  perhaps  in  the  purse  behind 
the  clock  in  the  kitchen,  together  with  a  glance  at  the 
bills  on  the  back  of  the  cupboard  door.  For  others 
it  means  considering  the  instalments  paid  on  home  or 
furniture,  or,  perhaps,  amounts  borroAved  on  insurance 
policies  to  pay  income  tax.  For  business  organizations 
the  balance  sheet  is  often  complex,  but  the  last  line  is 
always  simple  and  easily  understood.  If  it  is  in  black 
ink,  well  and  good ;  if  in  red  ink,  call  the  doctor — or 
the  undertaker.  Red  is  the  universal  danger  signal, 
whether  it  be  a  red  nose  or  a  red  flag — or,  red  ink. 

In  the  case  of  the  balance  sheet,  red  ink  means  "a 
loss. ' '  Now  a  loss  is  a  double  calamity.  It  means  that 
over  the  next  period  it  will  be  necessary  to  make  up 
some  ground  before  progress  begins,  and  that  further 
ground  must  be  covered  in  order  to  get  to  the  place 
that  should  have  been  the  new  starting  point.  "Hold- 
ing your  own"  may  be  a  good  motto  for  a  bull  dog, 
but  it  is  a  poor  excuse  for  men  in  business.  Variety 
may  be  the  spice  of  life,  but  progress  is  the  life  of 
business.  Progress  means  employing  more  men.  giving 
them  better  wages  and  better  living  conditions,  pro- 
ducing more  goods  and  better  goods,  and  rendering 
greater  "service".  Profit  makes  this  possible,  and  the 
serving  makes  life  happy  and  worthwhile. 

A  glance  at  the  balance  sheet  shows  that  losses  must 
be  overcome  before  there  is  any  profit.  Sometimes  a 
balance  sheet  shows  a  profit  that  is  not  there,  not  be- 
cause the  profit  side  is  padded,  but  because  the  loss 
side  is  not  complete.  The  items  of  loss  have  two  prin- 
cipal elements,  quantity  units  and  unit  cost.  The 
quantity  units  apply  to  material,  power  and  time 
(labor).  Unit  costs  apply  to  each,  which  may  yet  be  di- 
vided and  subdivided  until  a  point  is  reached  where  the 
possible  loss  in  cost  nf  material  or  operating  time  would 
be  less  than  the  cost  of  keeping  the  record.  But  even 
if  complete  account  is  not  kept  of  each  item  of  pos- 
sible loss,  it  is  necessary  to  know  the  danger  is  there. 
Locating  and  stopping  losses  can  only  be  complete,  or 
even  approximately  so,  when  every  man  in  the  mill  is 
aware  that  he  has  a  personal  interest  in  the  matter. 

The  Technical  men  have  been  giving  a -lot  of  at- 
tention to  matter  of  material  losses,  but  we  feel  that 
the  man  mi  the  .iob  doesn't  realize  what  a  leak  in  a 
steam  pipe,  nr  tho  use  of  too  mucli  alum,  or  a  thousand 
less  obvious  things  mean,  until  he  sees  it  in  dollars  and 
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cents,  and  realizes  that  his  own  employment  is  inse- 
cure if  the  losses  exceed  the  profits,  because  he  and 
his  felloAvs  have  not  stopped  every  possible  leak.  He 
must  realize  also,  that  all  on  the  profit  side  is  not 
"velvet."  There  are  bound  to  be  lean  years  when 
there  is  little  or  no  profit,  yet  he  is  kept  on  the  pay  roll 
and  given  something  to  do.  Experience  shows  that 
most  men  will  not  make  provision  for  idle  time,  and  if 
such  provisionn  is  to  be  made,  every  man  must  help 
make  it  possible  for  the  management  to  build  up  a  re- 
serve that  can  be  drawn  on  in  times  of  adversity  to 
hold  things  together. 

The  thing  a  man  fears  most  is  loss  of  his  job.  Ex- 
cept for  accidents  due  to  personal  carelessness,  or  be- 
cause of  personal  inefficiency  or  insubordination,  men 
are  usually  out  of  work  because  losses  have  exceeded 
profits  till  the  firm  is  "busted."  The  plant  is  shut 
down. 

It  may  take  some  time  for  the  crisis  to  develop,  but 
we  feel  it  can  safely  be  said  that  the  trouble  usually 
originates  in  an  inadequate  conception  and  knowledge 
of  costs,  and  particularly  of  the  costs  of  losses. 

There  are  some  kinds  of  loss  common  to  all  indus- 
tries, such  as  heat,  power,  materials  and  labor.  These 
are  lost  in  various  ways,  and  each  industry  has  its 
own  peculiar  ways  of  throwing  money  away.  It  may 
be  heat  units  in  flile  gas  or  escaping  steam,  lack  oi 
proper  lubrication  on  a  bearing,  using  a  wheelbarrow 
instead  of  a  gravity  conveyor,  sending  wool  grease 
down  the  sewer,  or  letting  fungus  destroy  a  pile 
of  pulpwood.  In  most  cases  it  is  lack  of  education  of 
the  individual  workman  in  the  value  of  losses  and  an 
inspiration  of  his  desire  to  put  every  available  cents 
worth  of  time  and  material  into  his  firm's  product. 
Many  a  man  will  smile  at  a  ton  of  pulp  going  down  the 
river  who  would  protest  vigourously  if  he  found  a  po- 
tato in  thegarbage  can.  Every  man  can  save  some- 
thing, somewhere.    ShoAv  him  how  and  why. 

We  are  entering  a  period  of  prosperity.  It  is  now 
possible  to  lay  aside  a  reserve  for  idle  time;  it  is  ab- 
solutely necessary  to  do  so.  This  provision  cannot  be 
made  fairly  nor  correctly  unless  done  scientifically. 
A  cost  system  need  not  be  elaborate,  but  it  must  be 
adequate  to  the  business  and  must  have  the  support, 
so  far  as  is  needed,  of  every  employee  in  the  works. 
Why  not  get  bu.sy  now  and  prepare  for  a  possible  per- 
iod of  part  time  operation?  Get  a  reserve  to  take  oare 
of  the  overhead  on  the  idle  machinery  and  men.  Base 
prices  on  costs  of  actual  productive  operations  and 
proportionate  overhead.  With  costs  properly  ascer- 
tained, there  will  be  less  throat  cutting,  closed  fac- 
tories and  idle  men  where  the  ne^t  pinch  comes. 
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Nickel  Chrome  Steels 

REPORT  Ol"  LECTURE  BEFORE  STAKFORD- 
SFIIRE  IRON  AND  STEET,  INSTEfUTE 

Hv  ROLAND  H.  BRIGGS 


An  interesting  evening  was  .spent  by  tlie  Staffordshire 
Iron  and  Steel  Institute  on  November  the  18th.  in  the 
eonsidcration  of  a  ))aper  hy  Mr.  T.  Henry  Turner,  M.  Se., 
Assistant  Lecturer  and  Demonstrator  of  the  University  of 
Birmingham.  (  l'".nglan<L )  Tlie  pa))er  was  of  a  very 
praetieal  nature,  dealing  with  exijerienees  in  the  use  of 
Nichel  Chrome  Steels  in  one  of  the  greatest  of  British 
engineering  works,  and  in  tests  and  investigations  made 
on  this  metal  connected  witli  failures  in  practice. 

The  material  examined  consisted  of  large  and  medium 
sized  forgings  received  for  machining.  The  failure  of  a 
nickel  chrome  steel  j)art  in  service  is  generally  of  more 
serious  and  far-reaching  consecjuenee  than  is  that  of  a 
straight  carbon  steel,  because  the  nickel  chrome  steel  will 
have  been  chosen  by  the  designer  on  account  of  its  special 
strength,  and  because  the  part  in  question  will  have  been 
designed  to  be  stressed  more  highly  tlian  is  usual  with 
parts  made  of  carbon  steels.  The  increased  efficiency  of 
modern  machinery  has  almost  invariably  been  gained  at 
the  expense  of  higher  speeds,  lighter  parts  and  greater 
stresses  per  square  inch  at  the  material  employed,  and 
it  is  not  surprising  that  nickel  chrome  steels  have  failed 
at  times,  since  higher  speeds  have  frequently  brought 
vibrational  stresses,  the  nature  of  which  could  only  be 
calculated  with  difficulty. 

J nspection  after  Machining  xhoros  Defects 

In  the  works  in  question,  all  highly  stressed  parts  are 
very  carefully  scrutinised.  In  this  way  one  or  two  faint 
markings  on  the  machined  surface  of  a  hollow  cylindrical 
bell,  roughly  3  feet  in  diameter,  1  foot  high  and  .3  inches 
thick  were  seen.  These  marks  ran  in  almost  straight  lines 
nearly  the  whole  length  of  the  cylinder.  Eight  marks  al- 
most exactly  spaced  and  parrallel  were  found,  and  their 
position  coincided  with  the  corners  of  the  original  octa- 
gonal ingot  mould  from  which  the  steel  had  been  taken 
for  forging.  Further  fr)rgings  had  exactlv  similar  de- 
fects. 

A  very  interesting  feature  of  these  defects  was  that  they 
were  only  visible  immediately  after  machining.  Even 
with  the  assistance  of  lines  which  had  been  drawn  on  each 
side  of  the  defects  to  mark  them  at  the  time  when  they 
were  first  located,  it  was  impossible  subsequently  to  de- 
tect any  trace  of  the  lines  of  segregation  on  the  slightly 
tarnished  surface.  Etching  with  nitric  acid  made  no  im- 
provement and  it  was  necessary  to  file  up  the  surface  and 
take  a  sulphur  print  before  it  could  be  demonstrated  thai 
any  lack  of  homogeneity  existed.  Yet  these  planes  of  seg- 
regation extended  from  two  to  three  inches  into  the  for"- 
ing. 

Recoiiiniendations  to  Provide  Ayaiiist  Failures 
A  very  careful  microscopical  examination  was  carried 
out  of  sections  cut  from  the  cylinder  and  exhaustive  me- 
chanical and  physical  tests  were  also  made.  From  the 
results  and  information  obtained  in  this  investigation  it 
has  been  found  possible  to  formulate  the  following  recom- 
mendations. The  bell-shaped  cylinder  design  should  never 
be  u.sed  unless  the  supplier  can  guarantee  absence  of 
planes  of  segregation  in  the  material  and  adequate  work- 
ing during  the  forging  operations.  Where  the  sup- 
plier cannot  guarantee  adequate  working  of  the  material 
during  forging,  (owing  to  the  nature  of  the  design  and 
the  limitations  imposed  upon  his  work  bv  the  nature  of  his 
available  tools,)  a  composite  ring  made  up  of  two  or  more 


rings,  which  can  be  manufactured  by  a  satisfactory  forg- 
ing or  rolling,  would  ))robably  prove  more  reliable. 

The  final  rolling  of  such  rings  is  to  be  preferred  to 
forging  them  throughout,  as  it  tends  to  produce  unifor- 
mity of  dimensions  in  the  rough,  anrl  therefore  economy 
in  machining.  It  should  also  produce  a  better  and  more 
uniform  internal  structure,  and  greater  uniformity  of  mcc- 
chanical  proj)erties.  With  all  large  forgings  subjected  to 
appreciable  circumferential  loading,  the  supplier  should 
be  asked  to  face  up  both  ends  of  the  block  of  steel  before 
forging  is  commenced.  Sulphur  prints  should  then  be  tak- 
en and  forging  only  proceeded  with  after  these  have  been 
passed  as  satisfactory.  Where  this  is  considered  imprac- 
ticable, the  elimination  of  ingot  corner  segregation  may 
be  achieved  by  forging  down  octagonally  and  machining 
off  the  corners  which  would  still  contain  the  .segregation. 
The  centrifugal  casting  of  steel  for  such  large  cylinders 
or  rings,  and  even  for  large  turbo-generator  rotors,  is 
feasible  and  worthy  of  serious  consideration. 

Defects  due  to  Ingot  Corner  Segregation  and  Local 
Heating  and  Cooling 

The  rejection  of  the  forgings  in  the  })articular  case 
described  was  fully  justified,  because,  although  the  mass 
of  the  material  possessed  good  chemical  and  mechanical 
properties,  the  planes  of  segregation  entirely  negatived 
these  good  properties,  and  made  the  forging  as  a  whole 
treacherous  and  unreliable  in  the  extreme.  Ingot  corner 
segregation  is  a  defect  to  watch  for. 

In  a  particular  type  of  highly  stressed  nickel  chrome 
forging  used  in  an  electrical  machine,  a  series  of  failures 
occurred  which  were  apjjarently  due  to  the  brittle  nature 
of  the  material.  A  careful  investigation  of  the  material, 
near  the  fracture,  however,  showed  that  the  failures  were 
due  to  the  effect  of  local  heating  upon  the  sensitive  alloy 
steel. 

A  very  careful  examination  is  al.so  made  of  all  disc 
forgings  used  in  the  W^irks  previously  referred  to.  and 
in  one  case  several  nickel  chrome  discs,  about  six  feet  in 
diameter,  were  found  to  contain  minute  hair  cracks  round 
a  raised  boss  forged  on  one  side.  A  most  careful  examin- 
ation revealed  no  other  flaws,  one  disc  being  entirely  ma- 
chined away  under  careful  observation  during  these  tests. 
In  each  disc  the  cracks  occurred  on  the  shoulder  of  the 
raised  boss.  During  forging  this  side  of  the  disc  had  been 
continually  on  the  anvil  and  cracking  must  have  been  due 
to  a  combination  of  stresses,  but  prineipallv  to  the  cool- 
ing effect  of  the  anvil  and  to  the  lack  of  work  upon  this 
side  of  the  forging.  Such  fine  cracks  are  verv  difficult 
to  detect.  They  are  probably  harmless  in  static  loading 
but  dangerous  in  the  extreme  when  in  combination  with 
alternating  and  vibrational  stressing. 


Next  to  character,  a  new  idea  is  the  most  valnaMc 
thing  m  the  world.  A  new  idea  is  something  that  an\-- 
one.  rich  or  poor,  young  or  old,  can  get  Every  pro- 
gressive employer  will  cheerfully  pay  for  a  new  idea 
riio  host  \v;iy  to  get  an  iiu-rease  in  salarv  is  to  bring  vour 
employer  a  new  idea.  New  ideas  are  the  onlv  tliin^s 
that  have  made  money  for  me;  new  ideas  are  what  pverv 
one  makes  money  with.  I  have  yet  to  hear  of  a  perwl, 
who  carried  a  good  idea  to  his  or  her  emplover  and  di'! 
not  get  rewarded  for  it.  All  of  us  can  oa,>;h  in  something 
on  every  worth-while  new  idea. 

—Roger  W.  Babson. 
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New  For^e  Blower 


GIVES  NEW  MEANING  TO  TERM  "EREE  AIR" 


by  D.  M.  McLean,  E.  I.  C. 


Iron  and  Steel  mill  executives,  structural  steel  fa- 
bricators, boilermafcer.%  fbundrymen,  tnin^  operators 
and  others  will  undoubtedly  be  interested  in  a  new 
device  for  blowing  forge  fires,  etc.,  that  has  i*ecently 
been  introduced  in  Canada  by  Tihe  Canadian  Ingersoll- 
Rand  Company. 

A  tiny  jet  of  high  i)ressure  air  diseharges  iiitci  a  he\]- 
mouth  nozzle  leading  to  the  forge  and  induces  a  flow 
of  air  from  the  atmosphere  into  t^he  nozzle  where  it 
mingles  witli  tlie  expanding  jet  and  is  propelled  into  the 
pipe  leading  to  the  forge,  providing  the  proper  volume 
of  air  at  a  suitable  pressure  for  the  pux'pose. 

In  present  prael  icc  in  steel  plants,  boiler  shops,  black- 
smifh  shops,  mines,  quarries,  shipyards  and  certain 
chemical  processes,  it  is  customary  to  take  compressed 
air  from  the  general  supply  line  and  throttle  it  down  to 
a  pressui'e  of  a  few  ounces  before  it  reaches  t^ie  forge 
fire  or  other  point  of  use.  In  rivet  heating,  for  example, 
the  ordinary  small  portable  forge  will  reqiiire  about  45 
cubic  feet  of  free  air  per  minute  to  blow  the  fire.  To 


o 


GO 


50 


4-0 


50 


20 


1 

— « 

— 

— « 



— 9 

Z 



+- 

compress  this  to  the  initial  pressure  of  100  lbs.  will 
take  the  expenditure  of  approximately  7-Vo  horsepower. 
In  constant  daily  use,  this  may  mean  a  yearly  cost  for 
air  for  one  forge  of  at  least  $300. 

With  the  new  blower  or  air  transformer  described 
therewith,  the  consumption  of  compressed  air  from  the 
supply  line  is  less  t^an  2  cubic  feet  of  free  air  per 
minute,  requiring  practically  one-third  of  a  horsepower, 
because  the  other  43  cubic  feet  required  for  the  fire  is 
drawn  direct  from  the  atmosphere.  This  represents  a 
saving  in  dollars  and  cents  per  year  per  forge,  other 


Fig.  2. 
Forge  Blower 


in  Use 


Air-  ialien  ■fr-onn  Sop^l^  Lin« 


conditions  being  equal,  of  not  less  than  $275.  per  forge. 
The  term  "free  air'  therefore,  takes:  on  a  new  and  very 
important  meaning. 

The  chart,  Fig.  1  shows  grapthically  tjie  results  of 
three  tests  of  forges  operating  with  and  without  the 
blower.  The  space  between  the  upper  and  the  lower 
curves  indicates  the  greatly  lessened  drain  upon  the 
compressed  in  percentages  at  the  top  of  the  cut. 

Test  No.  1  was  takoi  with  a  slow  fire,  No.  2  wit.ii  a 
fairly  iliot  fire  and  No.  3  Avith  an  intense  fire.  These 
percentages  may  also  be  considered  as  expressing  the 
efficiency  of  the  blower  under  the  varying  conditions, 
and  they  empliasizc  unmistakably  Ihe  futility  of  Ihc 
common  practice  of  compi-essing  the  required  quantity  of 
air  to  a  pressure  of  80  to  100  lbs.  and  then  throttling 
it  down  for  use  at  a  pressure  of  a  few  ounces. 

These  tests  were  taken  with  practical  needle  valve 
openings  and  consequent  reduced  pressure  on  tjie  jet. 
nozzle.  Tjie  results  of  tests  with  the  blower  connected 
to  an  oi'ifice  tank  witih  low  pressure  nozzle  on  the  outlet 
to  furnish  resistance  to  draft  and  measure  the  output 
are  shown  in  the  tables  apprended. 

Fig.  3  shows  the  genei'al  arrangement  of  the  device. 
\'  is  an  ordinary  needN'  valve  regulating  the  flow  of 
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compressed  air.  In  ordinary  operation,  one  quarter  of 
a  turn  usually  provides  .sufficient  air  for  the  vvork, 
After  passing  through  t,he  strainer  S  which  retains  ail 
du.st  and  dirt  which  miglht  clog  the  device,  the  air 
readies  the  special  nozzle  N  and  is  discharged  into  the 
bell-mouth  P.  wliich  is  connected  to  the  forge. 

Tlie  bell-mouth  is  east  solid  with  the  .strainer  clnun:) 
er,  and  ample  space  is  provided  for  the  access  of  free 
air  as  it  is  drawn  into  tJhe  bell-mouth.  The  strainer 
may  easily  be  blown  out  to  clean  it  by  removing  the 
jilug  at  the  bottom  of  the  chamber.  Homemade  blowers 
resembling  thi.s  device  have  often  been  made  up  from 
pipe  fittings,  but  cannot  attain  anything  like  the  result 
reached  by  this  specially  designed  appliance,  propor- 
tionated and  adjusted  for  the  best  possible  results. 
T.he  standard  blower  of  this  type  is  designed  to  deliver 
the  air  at  a  pressure  of  4  inches  of  water,  but  higther 
pi-cssures  nuiy  be  reached  by  tHie  use  of  specially  designed 
jel  nozzles. 

Ill  the  tests  mentioned  above  the  actual  air  pressure 
in  the  screen  chamber  below  the  needle  valve  was  taken. 
This  is  the  same  as  the  working  pressure  on  the  jet  noz- 
zle. The  cost  of  til  is  device  is  such  a  small  fraction  of  the 
.saving  it  ensures  (hat  it  may  be  expected  to  have  quite 
a  wide  applieati(;n  in  its  particular  field. 
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HK.sn.T  OF  TESTS  OF  NEW  .lEKSEV 
lU.OWEH  ON  WIND  BOX  USING  1"  ORIFICE 
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With  a  1"  Orifice  the  New  Jersey  Blower  develops 
pressure  or  draft  in  excess  of  ordinary  requirements 
for  lilowiiig  forges.  When  pressures  or  resistance 
against  which  the  Blower  delivers  is  increa.sed,  this  is 
at  the  expense  of  volume  and  also  reduces  the  percent- 
age of  free  air  induced.  The  normal  outlet  of  the 
Filower  is  li/i"  giving  }i  greater  volume  at  a  little  lower 
draft  pressure. 


Fig.  4. 

TEST  No.  5. 

RESULTS  OF  TESTS  OF  NEW  JERSEY  BLOWER 
ON  WIND  BOX  USING  W^"  ORIFICE 
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The  resistance  to  flow  or  draft  pressure  required  in 
an  ordinary  forge  is  somewhat  less  than  for  a  nozzle 
of  this  size.  With  less  resistance  the  flow  is  greater 
in  volume.  The  working  pressure  on  the  jet  is  con- 
trolled by  the  needle  valve  and  can  be  anything  up  to 
the  full  line  pressure.  In  forge  blowing  the  working 
pressure  required  is  usually  from  15  pounds  and  draft 
pressures  of  i  o"  to  1". 

In  addition  to  its  utility  as  a  forge  blower  this  device 
is  also  suitable  for  use  wherever  a  small  volume  of  air 
under  low  pressure  is  desired. 


In  spite  of  competition  at  home  that  precludes  the  sale 
of  her  output  of  high-grade  iron  and  steel  there,  the  Swe- 
dish production  is  increasing.  This  is  due  to  the  world- 
wide demand  for  material  of  the  well-known  Swedish 
quality. 
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Book  Heviews 


IRON  ORE  — Part  7—  Foreign  America  —  Imperial 
Mineral  Resources  Bureau  — 4s.  41/2(1.,  post  free, 
from  H.  M.  Stationery  Office,  Imperial  House, 
Kingsway,  London,  W.  C.  2  —  136  pages. 

This  volume  describes  concisely  the  iron  ore  deposits 
of  both  Americas,  with  the  exception  of  the  British  dom- 
inions and  colonies,  which  were  dealt  with  in  Part  3. 
The  chief  producing  country  is,  of  course,  ^he  United 
States;  but  Cuba  and  Brazil  have  deposits  of  the  first 
magnitude,  in  which  development  has  been  commenced, 
and  a  number  of  the  South  American  republics  have 
large,  though  mainly  unexplored,  supplies  of  high  grade 
ore. 

The  main  facts  of  the  iron-ore  situa^on  in  the  United 
States  are  so  generally  known  that  there  is  no  need  of 
repeating  them  here.  1':  is  noted  once  more  that  the  high- 
grade  ore  of  the  Lake  Superior  field  will  las'  for  only 
a  few  years,  and  that,  if  this  field  is  to  keep  its  ascend- 
ency, eommei-cially  s  ecessful  process  of  "beneficiation" 
for  low  grade  ores  must  be  developed.  The  alternative 
to  this  is  an  enlarged  use  of  the  huge  deposits  of  Alabama 
and  the  developmen*^  of  scattered  deposits  throughout 
the  western  and  northeastern  states. 

That  the  growth  of  the  United  States  steel  industry 
has  been  developed  for,  and  rests  upon,  the  home  mar- 
ket is  made  clear  by  the  fact  that  exports  of  iron  and 
steel  are  almost  a  negligible  quantity,  except  during  the 
abnormal  war  period.  The  United.  States  does  not  influ- 
ence seriously  the  British  export  of  iron  and  steel.  The 
former  point  has  a  moral  for  Canadians.  We  also  have  a 
hrge  'erritory  in  Alberta,  protected  by  natural  barriers 
from  outside  sources  or  supply,  in  which  it  may  be  pos- 
sible to  effect  a  successful  industrial  development  along- 
side the  great  agricultural  development  that  is  now  in 
prospect. 

Cuban  ore,  though  cheaply  mined  and  transported,  is 
not  as  yet  used  in  great  quantity.  It  has  been  used 
principally  for  the  manufacture  on  the  United  States 
Atlantic  seaboard  of  iron  and  steel  for  export.  It  is 
cstinuitcd  Miat  1,000  million  tons  of  commercial  ore  is 
available. 

Mexico  has  numerous  important  deposits  of  iron  ore, 
but  only  a  small  production.  A  development  of  deposits 
nn  t'le  Pacific  coast  is  forecasted. 

Ill  the  .Miiias  Geraes  district  of  Brazil,  superficial 
examination  has  determined  the  largest  known  reserve 
of  high-grade  hematite  known  in  the  world.  A  large 
part  of  the  several  thousand  millions  of  tons  available 
is  almost  pure  oxide  of  iron,  the  silica  being  less  than 
one  per  cent,  and  phosphorus  and  sulphur  well  below 
working  limits.  It  is  noted  though,  that  the  phosphorus 
is  higher  than  is  commonly  supposed.  The  absence  of  coal 
has  prevented  the  establishment  of  any  important  iron 
and  steel  industry.  The  government  of  Brazil  wishes  to 
encourage  the  home  produc'ion  of  iron  and  steel,  and  an 
attempt  to  establish  an  electric  smelting  plant  is  under 
way. 

Of  the  resources  in  iron  ore  of  the  other  South  Amer- 
ican republics,  little  is  known.  Nowhere  is  coal  available 
in  sufficient  (juanti^v  to  stimulate  a  search  for  iron  ore. 
Deposits  have  been  found  in  all,  parMcularly  in  Chile, 
where  the  high  grade  and  accessibility  of  some  of  the 
ore  has  stimulated  an  attempt  to  establish  an  electric 
steel  plant  at  Santiago. 


IRON  ORB  — Part  8—  Foreign  Asia  —  Imperial  Min- 
eral Resources  Bureau  —  2s.  9i/2d.,  post  free,  from 
H.  M.  Stationery  Offir-e.  Imperial  House,  Kings 
way,  London,  W.  C.  2  —  79  pages. 

So  far  as  determined  up  to  the  present,  Asia  is  the 
least  bountifully  s'^piM'rfl  v.ith  irrn  ore  of  all  the  con- 
inents.  The  prineinal  known  deposits  are  in  China 
and  Manchuria,  and  important  ore-bodies  have  been 
located  in  the  Philippine  Islands,  as  well  as  those  in 
Japan  and  in  Korea,  now  part  of  the  Japanese  Empire. 

The  various  iron  ore  deposits  of  China  are  estimated 
to  contain  1,000  million  tons.  A  large  part  of  this  is  in 
the  Yang-Tse  valley,  adjacent  to  the  best  coal  to  be  had 
in  eas'^ern  Asia,  which  is  controlled  by  British  capital. 
About  one-half  the  known  iron  ore  supply  of  China  is 
now  controlled  by  Japanese  firms,  which  have  been 
mainly  responsible  for  the  considerable  growth  of  the 
iron  and  steel  industry  of  north  China  during  recent 
years. 

The  present  annual  consumption  of  iron  per  capita  in 
China  is  less  htan  0.0008  ton.  In  the  United  States  the 
figure  is  0.25  ton.  It  is  expected  that  the  consumption 
per  annum  in  China  will  increase  rapidly  during  the 
next  few  years.  If  it  were  to  reach  the  United  S'ates 
figure  per  capita,  the  known  ore  would  last  only  five 
years. 

Japan  has  ore  reserves  totalling  80  million  tons.  Most 
of  her  annual  supply  is  brought  from  China,  where  she 
controls  half  the  reserve  available,  as  men1"ioned  above. 
In  spite  of  the  disabilities  due  to  poverty  both  of  ore  and 
of  fuel,  Ja])an  is  forging  ahead  as  a  producer  of  iron 
and  steel. 

In  the  Philippine  Islands,  in  Simgao  province,  an  area 
of  40  square  miles  along  the  coast  contains  la'-eritic  ore 
of  good  quality,  totalling  430  million  tons.  The  nearest 
market  at  present  in  Japan,  to  which  transportation  is 
economically  available. 

In  eas'^ern  Siberia,  it  is  known  in  a  vague  way  that 
immense  deposits  of  iron  ore  occur,  none  of  it  being 
developed  as  yet.  Throughout  the  rest  of  Asia,  iron  ore 
is  widely  distributed,  but  little  is  known  of  its  economic 
possibilities. 


IRON  ORE,  PART  6  —  FOREIGN  EUROPE  AND 
AFRICA.  —  Imperial  Mineral  Resources  Bureau — 
H.  M.  Stationery  Office,  Imperial  House,  Kings- 
way,  London,  W.  C.  2  —  275  pages  —  6s.  5i/2d. 
post  free. 

This  volume,  the  last  of  the  series  on  iron  ore  to  be 
published,  is  particularly^  concerned,  of  course,  with 
the  well  know^n  minette  ore  beds  of  Lorraine  and  the 
magnetite  ores  of  Sweden,  Europe's  chief  sources  of 
supply  outside  of  Britain,  and  the  relation  of  these  to 
the  British  supply.  In  terms  of  iron  content,  France 
has  36  per  cent.,  Britain  23  per  cent,  and  Sweden  11  per 
cent,  of  Europe's  known  reserves.  Britain's  ore  has  a 
lower  content  in  iron  than  the  other  two,  but  enjoys 
the  advantages  of  abundant  coal  and  sea  transporta- 
tion within  easy  reach. 

In  spite  of  their  low  content  of  iron  (rarely  reacli- 
ing  37  per  cent.)  the  minette  beds  of  Lorraine  consti- 
liitc  the  most  important  single  source  of  iron  in  tlie 
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world  at  present.  Their  ••entral  P«;;^;«;^  j^.f^e 
gives  them  a  value  that  corresponds  to  that  ot  the  Lake 
Super  or  deposits  on  the  North  American  continent^  A 
seTCW  mixture  of  various  kinds  of  ore  from  these 
beds  rusTd.  Elsewhere  in  central  Europe  the  deposi 
of  iron  ore  are  characteristically  of  eomparatwely  small 
dimensions  and  high  in  silica. 

Since  losuig  Lorraine,  Germany's  principal  resource 
m  iron  ore  is  hiKh-grade  siderite,  high  m  raauganese, 

u  d  n  I'ins  in'the  Siegerland  district^of  Westphalia 
and  siliceous  hematite  occurring  m  sedimentary  beds 

0  the  south  in  the  Dill  and  Lahn  basins.  Though  these 
are  only  of  second-rate  importance,  Germany  s  control 
of  the  Westphalian  beds  of  coking  coal  assure  her  of  . 
poshfon  of  prime  importance  in  the  world's  .ron  an.l 
steel  trade. 

Italy  has  no  coal,  but  has  blast-furnaces  on  the  island 
of  Elba,  where  important  deposits  of  iron  ore  occur 
as  veins  and  lenses.  In  Piedmont  electric  furnace,  arc 
used  extensively  to  treat  ore  from  the  Val  d'Aosta. 

The  ores  of  Norway  consist  mainly  of  low-grade 
magnetite  re.iuiring  concentration.    In  Sweden,  on  the 
other  hand,  there  are  in  addition  numerous  deposits^o 
high-grade  magnetite,    which  have  been  described 
fully  on  various  occasions. 

Russia  has  numerous  and  important  deposits  of  iron 
orf  most  orthese  being  in  South  Russia  and  the  lira  s. 
At  present  the  iron  ore  industry  is  at  a  complete 
standstill.  .  . 

Soain  and  Portugal  have  important  deposits  ot  iron 
1         l.ttpr  is  unerolored,  in  the  mam.  The  Span- 
re  is   1  alaeuri^lnriy  high-grade  hematite  MueJ, 

Sl^ndt'abunda'er,and  Spain's  iron  and  steel 
industry  is  growing  rapidly. 

Thou-h  iron  ore  is  known  to  be  abundant  and  of 
wide  spread  occurrence  throughout  the  .•ontment  ot 

1  rica  itTas  been  worked  to  any  extent  only  in  Alge^ 
rllr  'vhence  considerably  amounts  are  shipped  to 
smelters  in  France. 

*    *  •* 

In  concluding  these  notices  of  the  admirable  series 
of  volumes  published  by  the  Imperial  Mineral  Re- 
sourlos  Bureau,  we  have  only  one  suggestion  to  make 
U  is  That  at  slight  additional  expense,  a  competent 
draftsman  could  be  employed  to  make  maps  to  illu- 
stiate  hUure  — orts  that  would  be  more  in  keeping 
with  the  high      ility  of  the  text. 

VANADIUM,  (1913-1919)-   Imperial   Mmeral  Re- 
sources Bureau -7d.,  post  free  from  H.  M.  Sta- 
tionery Office.  Imperial  House,  Kmgsway,  London, 
W.  C.  2  — 19  pages. 
This  little  report  gives  a  resume  of  the  uses,  prepara- 
tion and  o<'CUiM-ences  of  vauad.um  and  its  ores,  with 
special  attention  to  occurrences.    The  ever-increasing 
use  of  this  rare  metal  to  improve  the  quality  of  steel 
"ives  it  an  interest  that  is  in  proportion  to  the  growing 
use  of  high-grade  steels.    Though  the  amount  of  work- 
able ore  Available  is  small,  vanadium  is  vcquired  .o  be 
added  to  Steel  in  such  minute  quantities  (0.  2  to  1.5 
ner  cent  )  to  produce  its  whole  effect  that  no  large 
annual  tonnage  is  needed.   Its  action  in  ' ' scouring''  steel 
bv  removing  nitrogen  and  oxides  as  well  as  its  direct 
alloying  action  are  still  the  subjects  of  much  study. 


The  chief,  and  at  present  almost  the  sole,  source  of 
commercial  supply  of  vanadium  is  the  Misasagra  pat- 

ronitc  deposits  near  Cen-o  fie  Pasr-o  in  Pern.  The  vana- 
diferous  asphalt  of  the.se  deposits  when  roa.sted  to  elim- 
inate .sulphur  and  carbon  contains  over  50  per  cent, 
vanadium  pentoxide.  The  next  most  important  source 
of  vanadium  is  the  district  in  Utah  and  Colorado  in 
which  occur  camotite  an  ore  of  radium  and  vanadium, 
and  roscoelite,  the  vanadium  mica.  These  deposit^,  now 
owned  by  the  Vanadium  Corporation  of  America  as  are 
the  Peruvian  deposits,  are  not  now  being  operated. 

In  the  British  Empire,  vanadium  ore  is  widely  dis- 
tributed, but  has  been  found  only  in  relatively  unim- 
portant amounts,  mainly  in  conjunction  with  deposits 
of  lead  ore.  At  Broken  Hill  in  Northern  Rhodesia, 
hand-picking  from  the  lead-zinc  ore  provides  high-grade 
vanadium  ore  as  a  by-product.  At  Kaffirskraal  in  South 
Africa  a  deposit  of  vanadinite  of  fair  size  has  been 
delineated.  In  South-West  Africa  in  the  Otavi  district 
there  has  lately  been  a  small  but  consistent  production  of 
mottraniite  from  scattered  (le|)osits.  In  South  Australia, 
camotite  occurs  with  titaniforous  magnetite  near  Olary. 
An  attempt  made  to  u.se  the  deposit  as  a  source  of  radium 
has  been  unsuccessful.  The  Taranaki  iron-sands  of  New 
Zealand  contain  vanadium  up  to  0.34  per  cent. 


NICKEL  (1913-1919)  Imperial  Mineral  Resources 
Bureau- — H,  M.  Stationer}'  Office,  Imperial  Hoii.se. 
Kingsway,  London,  W.  C.  2.  —  56  pages.  Price  Is. 
Ti/^d.  post  free. 

This  little  revicAV  of  the  nickel  industry,  though  na- 
turally it  can  add  little  to  the  comprehensive  report  of 
the  Royal  Ontario  Nickel  Commission  in  1917,  gives 
some  items  of  information  that  are  not  generally  known. 
The  present  prominence  and  future  promise  of  the  Ka- 
tanga copper  mines  in  the  Belgian  Congo  give  weight 
to  the  statement  that  the  blister  copper  contains  about 
three  per  cent,  of  nickel  and  cobalt.  Nickel  is  re- 
covered from  the  electrolytic  refining  of  blister  copper 
in  Japan,  and  the  recoverable  amount  of  nickel  in  tiie 
l)lister  copper  produced  in  the  United  States  is  about 
one  pound  of  nickel  per  ton  of  copper  —  no  small 
amount  when  one  considers  the  annual  production  6f 
copper  in  the  United  States. 

The  possibility  of  using  the  iron  in  the  nickel  ores 
of  Sudbury  is  referred  to  briefly.  "The  Sudbury  ores 
contain  about  40  per  cent,  of  iron.  In  every  million  ton?* 
of  ore  treated,  400,000  tons  of  iron,  equal  to  one-half  the 
Canadian  production  of  pig-iron,  is  slagged  in  the  fur- 
naces and  lost." 

It  is  stated  that  pure  nickel  is  malleable,  and  that  the 
Mond  process  produces  nickel  that  is  99. S  per  cent, 
pure.  This  is,  no  doubt,  the  basis  of  the  Mond  Nickel 
Company's  new  malleable  nickel  plant  at  Clearfield. 
Pennsylvania. 

The  report  is  concluded  by  a  bibliography,  ten  pages 
in  extent,  that  includes  references  up  to  the  end  of 
1921. 


It  i.s  undcr.stood  that  the  South  M.inchurian  Railway 
Conijianv.  which  is  closely  allied  with  .\niorican  interests, 
will  proceed  with  their  plan  for  tlio  erection  of  a  largo 
steelworks  in  tlic  East.  Co-operation  witii  a  Jepancse 
company,  the  Pcnchihu  Colliery  and  Steelworks,  is  mooted. 
There  is  a  rapidly  expanding  market  for  railway  steel, 
and  indeed  all  varieties  of  iron  and  steel  products,  in  Chi- 
na .and  the  republics  to  the  north  and  northwest. 
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Goldie  and  McGuUoch  Company,  Ltd. 

A  LONG  ESTAP.LISIIEI)  CAXADTAX  FIRM 


Of  the  many  flourishing  industries  in  Gait,  that  ot 
the  well  known  and  long  established  firm  of  Goldie 
and  McCullooh  Company.  Ltd.  is  second  to  none  in 
importance. 

The  original  shop  was  started  by  James  Crombie  and 
moved  to  its  present  location  in  ]844,  at  which  time 
the  lines  of  manufacture  included  thrashing  macliines, 
flour  mill  work,  steam  engines  and  general  repairs. 

The  first  steam  engine  made  by  Mr.  C'rombie  was 
installed  in  a  sawmill  at  Rosevillo  some  time  previous  to 
1850. 


purchase   their   worldly   capital   consisted   of  about 
twenty-two  hundred  dollars  each. 

The  Shop  at  that  time  consisted  of  a  machine  sho]) 
40x60ft.,  two  storeys,  the  moulding  shop  with  a  car- 
penter shop  above  machine  shop  and  small  blacksmith  • 
and  boiler  shops. 

TAvent.y-two  men  were  the  total  nmber  employed, 
including  Mr.  Goldie  and  Mr.  McCulloch.  Mr.  Goldie 
acted  as  foreman  and  shop  manager,  while  Mr.  Mc- 
Culloch did  traveling  and  finance  work,  with  the  help 
of  an  occassional  bookkeeper. 


of  Goldie  and 
McCulloch,  Ltd. 


Mr.  McCulloch  started  working  for  Ihe  Crombie 
Sliop  in  May,  1851,  at  a  Avage  of  one  dollar  per  day. 

Mr.  Goldie  started  about  1854  and  left  again  in  1857 
to  go  into  a  sawmill  a1  Acton. 

Mr.  Goldie  and  Mr.  Mclyulloch  bought  out  the  Crom- 
bie Shop  on  August  8th,  1859,  at  a  cost  of  approxi- 
mately fifty  tliousaiul  dollars.      At  the  time  of  tlic 


Until  186;)  the  business  was  conducted  along  the 
same  lines  Avhich  had  been  followed  by  Mr.  Crombie. 

In  lliis  year  hOAvever,  they  undertook  to  handle  a 
contract  for  the  TTamilton  Rolling  IMills,  consisting 
mainly  of  rolling  mill  eqniment.  The  contract  was  for 
sixty  thousand  dollars,  a  very  large  one  at  that  time 
ff)r  two  young  men  to  undertake.    Both  members  of 


IRON    AND    STEEL    OF  CANADA 


Derember,  1922 


tlie  young  firm  were  exceedingly  backward  about 
submitting  tender,  wliich,  however,  they  finally  did 
and  were  successful  in  securing  the  order. 

The  first  enlargement  of  any  account  was  made  in 
ISGf),  when  a  two  storey  section  was  put  on  the  west 
end  of  tlic  machine  shop. 

In  1867  the  firm  took  up  the  manufacture  of 
woollen  mill  machinery  and  in  the  following  year  the 
first  wood  planer  was  built  ami  sliipped  to  the  Kribs 
•  Mill  in  Hespclcr.  The  present  safe  shop,  blacksmith 
shop  and  a  portion  of  moulding  shop  were  built  in 
1883,  the  paint  .shop  having  been  built  in  1881. 

On  January  1st,  the  first  safe,  which  was  for  J. 
Ilart  &  Co.  of  Toronto,  was  made,  and  tlie  same  year 
the  first  vault  door  was  made.  The  following  year, 
on  Feb.  20th,  the  first  banker's  safe  was  shipped  to 
tlie  Maritime  Bank. 

Enlargements  and  changes  in  the  personnel  have 
taken  place  from  time  to  fii,m,e  until  at  present  the 
two  plants,  North  and  South  Works,  occupy  a  very 
important  place  among  Canadian  industries.  The 
present  average  number  of  employees  runs  from  five 
to  six  hundred,  and  the  present  products  consists  of 
steam  engines,  steam  turbines,  reciprocating  and 
centrifugal  pumps,  heaters,  tanks,  stacks,  return 
tubular  and  water  tube  bailers,  safes,  vaults,  vault 
doors  and  .safety  deposit  boxes,  with  sons  of  the  orig- 
inal owners  in  control,  Mr.  R.  O.  McCulloch  occupying 
the  positions  of  president  and -treasurer,  while  Mr.  A. 
R.  Goldie  is  vice  president  and  general  manager. 

A  reference  to  wages  may  be  interesting.  In  1864,  at 
the  time  of  the  opening  of  the  TIaniilton  Rolling  Mi. Is, 
the  highest  paid  man  in  the  shop  received  one  dollar 
and  twenty-five  cents  per  day. 

An  interesting  fact  which  should  be  mentioned  is 
that  the  first  engine  built  by  the  orig^inal  members  of 
the  firm  was  installed  by  Mr.  McCulloch  personally 
and  was  moved  to  the  plant  of  Charles  Barber  & 
Sons,  Meaford,  Ontario,  where  it  is  still  in  operation, 
and  so  far  as  we  know  giving  good  service.  In  all 
these  years  (in  neighbourhood  of  64)  this  engine  has 
only  been  shut  down  once  for  any  serious  repair,  at 
which  time  the  cylinder  was  rebored. 


CANADIAN  ENGINEERING  STANDARDS 
ASSOCIATION 

The  semi-annual  meeting  of  the  Main  Committee  of 
this  Association  was  held  November  13th,  in  Ottawa, 
at  the  Offices  of  the  Association,  Mr.  H.  H.  Vaughan 
in  the  Chair. 

After  the  transaction  of  formal  business,  the  Sec- 
retary reported  that  the  membership  of  the  Association 
as  of  October  1st  was  285,  all  members  taking  part  in 
the  work  of  various  active  committees  of  the  Associa- 
tion. 

Progress  reports  of  the  various  working  committees 
were  presented,  and  it  was  announced  that  the  Spec- 
ifications for  Steel  Highway  Bridges,  Incandescent 
Lamps,  Wattliour  Meters,  Wood  Poles  for  Transmis- 
sion Lines,  Flexible  Wire  Rope  and  Strand  for  Aircraft, 
and  Commercial  Bar  Steel  are  well  advanced  or  are 
ready  for  iiublication,  that  for  Steel  Highway  Bridges 
being  in  tlie  press.  The  Specification  for  Flexible  Wire 
Rope  and  Strand  for  Aircraft  was  approved  for 
publication. 


In  conformity  with  a  request  from  the  Secretary  of 
State's  Department,  a  formal  resolution  was  passed 
changing  the  location  of  the  Head  Office  of  the  Associa- 
tion from  Montreal  to  Ottawa. 

The  Secretary's  Report  on  the  activities  of  the 
Association  during  the  past  six  months  was  received 
and  approved. 

The  personnel  of  a  Sectional  Committee  on  Road 
Materials  and  Construction  under  the  Chairmanship 
of  Mr.  A.  W.  Campbell,  Dominion  Commissioner  of 
Highways,  was  approved,  this  committee  including  re- 
presentatives of  all  the  Provincial  highway  authorities 
and  having  as  its  principal  ob,iect  the  obtaining  of 
Dominion-wide  agreement  on  nomenclature,  definitions 
and  tests  for  road  materials;  and  co-operating  with  the 
Committee  recently  appointed  by  the  Engineering 
Institute  of  Canada  on  Road  Construction. 

A  request  having  been  received  from  the  American 
Engineering  Standards  Committee  for  Co-operation  in 
unifying  divergent  local  requirements  for  the  traffic 
Signals  on  Highways,  it  was  decided  to  request  the  high- 
way deiiartnieiits  of  the  nine  provincial  governments, 
the  Board  of  Railway  Commissioners  the  Canadian 
Automobile  Association  and  other  botlies  interested  in 
automobile  work,  the  larger  cities  of  the  Dominion,  the 
Engineering  Institute  of  Canada,  and  the  railway 
authorities  to  nominate  members  on  this  Committee. 
The  functions  of  this  Committee  will  be  to  make  a 
surve.v  of  present  conditions  in  Canada,  prepare  re- 
commendations accordingly,  and  consider  these  in  con- 
nection with  the  draft  suggestions  to  be  prepared  in 
the  United  States  and  forwarded  by  the  American 
Engineering  Standards  Committee. 

It  was  decided  to  take  similar  action  in  connection 
with  a  request  for  the  Association's  co-operation  in 
connection  with  Specifications  for  Electric  Overhead 
Crossings,  the  organizations  interested  in  this  case 
being  the  Board  of  Raihvay  Commissioners,  the  steam 
and  electric  railway  authorities,  the  power  companies, 
and  various  power  commissions,  the  provincial  govern- 
ments, and  the  various  telegraph  and  telephone 
companies. 

A  suggestion  from  the  Sub-Committee  on  Concrete 
and  Reinforced  Concrete  that  action  should  be  taken 
looking  to  the  preparation  of  specifications  for  Rein- 
forced Concrete  Poles  was  approved. 

The  Secretary  reported  that  a  number  of  favourable 
and  some  unfavourable  replies  had  been  received  to 
the  invitation  sent  out  by  the  Honourable  Mr.  Robb. 
Minister  of  Trade  and  Commerce,  for  an  interpro- 
vincial  conference  to  be  held  under  the  auspices  of  the 
Association  regarding  the  possibility  of  obtaining 
Dominion-wide  agreement  as  to  the  requirements  for 
the  design,  inspection  and  installation  of  electric  fit- 
tings, appliances  and  equipment  and  it  was  hoped  that 
the  conference  in  question  would  shortly  be  held. 


The  cost  of  experimental  research  on  a  commercial  blast- 
furnace is  prohibitive,  due  to  the  enormous  investment  re- 
quired to  build  a  single  .stack  and  its  perquisites  and  the 
cost  of  a  "freeze-up"  which  would  inevitably  attend  effec- 
tive experimental  work.  Still,  the  reactions  in  the  blast-fur- 
nace arc  far  from  perfectly  known,  and  a  full  knowledge 
might  be  of  incalculable  value.  Consequently  the  United 
Sates  Bureau  of  Mines  has  erected,  at  its  station  in  Min- 
neapolis, a  small  blast-funace  in  which  it  is  hoped  to  con- 
duct a  thorough  research.  It  has  been  tried  out  recently 
and  has  been  found  to  simulate  very  satisfactorily  the  op- 
eration of  the  full-sized  stack. 


December.  192'J 
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Raising  Standards  of  Steel  Castings 

THROUGH  JOINT  RESEARCH 

MAJOR  R.  A.  BULL,  Research  Director  of  Electric 
Steel  Founders'  Research  Groups 

Pbesenteu  at  a  Meeting  of  Division  op  Engineering, 
American  National  Research  Council 


Major  Bull  in  an  int'oriual  way  explained  the  plan 
that  has  been  followed  by  the  Electric  Steel  Founders'  Re- 
search Group.    An  abstract  of  his  remarks  follows: 

The  companies  associated  in  this  cooperative  research 
work  arc  in  the  strictest  sense  competitors,  and  manufac- 
ture steel  castings,  the  metal  being  made  in  electric  fur- 
naces. The  plants  all  specialize  in  making  castings  of 
small  size  and  thin  section.  The  foundries  are  located  in 
different  cities  covering  a  rather  broad  territory. 

The  associated  foundries  had  for  years  enjoyed  reputa- 
tions for  high  grade  work  which  made  them  regard  each 
other  as  worthy  competitors.  Frequent  contact  in  meet- 
ings of  technical  societies  and  in  other  ways  resulted  in 
exchange  of  experiences  and  friendly  intercourse.  The 
fact  became  apparent  that  ideals  and  business  ethics  of 
several  competitors  in  the  same  field  bore  the  same  strong 
similarity  as  did  process  and  product.  This  brought  about 
natural  respect  and  the  implicit  confidence  that  character- 
izes eacli  group  member  toward  liis  associates  in  the  other 
companies,  witliout  which  no  such  cooperative  plan  could 
succeed. 

Competitors  Co-operate 

Before  tlie  world  war  several  persons  connected  with 
tile  companies  now  liolding  membership  in  the  Group  dis- 
cussed the  advisability  of  doing  cooperative  research  and 
tlius  accomplisliing  the  desired  improvement  in  manufac- 
turing methods.  It  was  recognized  that  the  employment 
by  one  company  of  moderate  size  of  a  person  of  suitable 
qualifications  for  guiding  such  work,  coupled  with  the 
other  expenses  incidental  to  some  of  the  larger  and  more 
complex  investigations  that  obviously  should  be  carried  on 
would  involve  a  relatively  large  sum.'  The  advantage  of 
distributing  such  expense  among  a  few  companies  pro- 
ducing tile  same  kind  of  work  added  force  to  the  argument 
that  many  problems  are  best  solved  by  the  combined  wis- 
dom of  several  investigators  whose  experience  is  gained 
from  differing  local  conditions  found  in  each  plant  of  the 
same  general  type. 

The  outbreak  of  the  war  retarded  the  development  of 
tile  idea.  The  great  conflict  made  very  heavy  demands 
on  the  steel  foundry  industry  and  it  was  not  until  the  sum- 
mer of  1920  that  the  cooperative  plan  could  be  satisfac- 
torily crystallized.  The  conditions  regarding  membership 
and  general  plan  of  operation  considered  essential  were 
then  satisfactorily  met  in  tlie  selection  of  the  five  asso- 
ciated companies,  and  of  Major  Bull  as  Research  Director 
to  coordinate  teclinical  activities  and  to  devote  his  entire 
time  to  the  solution  of  Group  problems. 

The  Grou))  has  two  guiding  committees,  one  to  decide 
questions  of  policy,  finance,  etc.,  and  the  other  and  more 
active  one  to  determine  technical  procedure.  The  officers 
and  principal  operating  officials  of  the  companies  arc 
members  of  tlx  se  eoininittees.  This  permits  decisions  to 
be  reached  in  coininittee  conference  without  aiiv  (l(la\-  in 
referring  matters  to  principals.  The  executive  comiuittee 
generally  meets  every  three  months  while  the  technical 
committee  is  usually  assembled  every  six  weeks.  The 
meetings  of  both  committees  ordinarily  extend  over  .sev- 
eral days  and  pimiit  the  most  tliorougii  consideration  of 
every  prolilmi  under  debate. 


Central  Office  Controls  Research  in  Plants 

The  Research  Director  maintains  a  central  office  with- 
out a  laboratory  and  has  a  small  office  staff.  All  labora- 
tory work  is  done  at  the  group  plants  and  in  outside  la- 
boratories at  times  when  results  from  other  sources  are 
desired  to  supplement  the  findings  of  Group  laboratories. 
The  Research  Director  spends  a  large  amount  of  his  time 
in  visiting  the  plants. 

Committee  meetings  of  the  Group  are  one  of  the  few 
main  heads  under  which  the  organized  group  work  na- 
turally divides  itself.  The  meetings  are  technical  conven- 
tions in  miniature  at  which  progress  reports  of  investiga- 
tions are  read  and  freely  discussed.  These  reports  are  pre- 
pared by  the  plant  managers  themselves.  Following  the 
discussion  covering  each  investigation  that  is  being  prose- 
cuted, agreement  is  reached  concerning  the  steps  that 
should  next  be  taken  to  continue  them.  It  is  sometimes 
found  desirable  to  transfer  them  to  another  plant  to  ob- 
tain the  benefit  of  different  local  conditions.  The  pro- 
gress reports  of  researches  are  mailed  by  the  members  to 
each  other  a  few  days  in  advance  of  the  meetings  to  better 
permit  intelligent  discussion  at  the  conferences. 

Group  investigations  constitute  the  most  important 
phase  of  cooperative  work.  Such  a  joint  research  is  as- 
signed to  the  plant  which  seems  best  fitted  to  conduct  it 
from  the  standpoint  of  personnel  and  equipment.  The 
plant  manager  himself  is  held  responsible  for  carrying  on 
a  group  investigation  and  in  most  cases  has  a  large  part 
in  the  actual  work  done.  The  Research  Director  gives 
such  personal  assistance  in  the  prosecution  of  every  joint 
investigation  as  he  can  and  at  all  times  keeps  closely  in 
touch  with  the  progress  of  such  work. 

Scope  of  Researches 

The  researches  conducted  by  the  Group  thus  far  in- 
clude those  relating  to  abrasives,  annealing,  core  practice, 
facing  sand,  gas  cutting,  furnace  practice,  the  elimination 
of  slag  from  castings,  and  welding.  Some  of  these  in- 
vestigations have  already  established  important  facts.  Cer- 
tain of  the  researches  arc  of  such  a  nature  as  to  require 
much  time  for  the  solution  of  all  the  problems  involved. 
A  few  investigations  had  to  be  suspended  or  modified  in 
1921  because  business  conditions  interrupted  the  demand 
for  certain  classes  of  castings. 

The  visits  of  the  Research  Director  to  each  plant  are 
not  alone  for  the  purpose  of  assisting  in  group  investiga- 
tions. An  important  feature  of  such  visits  is  a  general  in- 
spection that  is  made,  lasting  several  days,  at  which  time 
constructive  suggestions  are  offered  concerning  all  jihases 
of  operations.  During  these  insjiections  eastings  are  crit- 
ically examined  to  determine  the  thoroughness  with  which 
each  group  plant  adheres  to  standards  of  inspection  that 
liav(-  been  agreed  upon  by  the  group  members.  Following 
these  plant  inspections,  a  written  report  is  sent  by  the  Di- 
rector to  the  plant  manager  concerned  and  a  copy  of  this 
is  mailed  to  every  plant  in  the  Group.  .\ny  laxness  in  ad- 
herence to  Group  r(  (|uirenients  is  pointed  out.  Details  of 
operations  that  may  lie  of  interest  to  the  other  (iroup 
plants  are  recorded. 
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Intcrchanf/r  of  Data 

One  inii)i)rtant  feature  of  tlie  jrroiip  eooperating  work 
eonsi.sts  of  tlie  intereliange  of  teelinieal  data  tliroiijjli  the 
Uescarcli  Director's  office  to  wliieli  reports  are  regularly 
mailed  by  eaeli  plant.  There  reports  are  summarized  for 
distribution  to  all  the  members  at  stated  periods.  They 
cover  in  great  detail  all  the  imjjortant  ])hases  of  ))lant 
operations  that  are  indicative  of  efficiency.  They  are  often 
heli)ful  in  suggesting  to  a  jjlant  manager  a  research  in  his 
own  plant.  During  the  low  production  of  1921  these 
group  re))orts  were  of  considerable  value  in  indicating  pos- 
sibilities for  lower  jjroduction  costs. 

('o-oi)cration  of  Foremen 

As  the  technical  adviser  of  the  associated  companies, 
the  Research  Director  endeavors  to  keep  closely  in  touch 
with  all  technical  developments  that  relate  directly  and 
indirectly  to  the  production  of  steel  castings.  His  office 
accordingly  has  become  a  clearing  house  of  technical  in- 
formation which  is  being  distributed  constantly  to  the 
(rroup  ))lants. 

A  feature  of  the  (irouj)  work  which  has  great  value  lies 
in  the  visits  of  the  men  on  the  technical  staff  of  each  ijlant 
to  the  foundries  of  the  other  associated  eom])anies.  This 
interchange  of  visits  has  greatly  broadened  the  perspective 
of  the  foremen ;  and  has  emphasized  in  the  most  important 
way  comments  made  to  ])lant  subordinates  regarding  better 
methods  followed  in  another  plant.  There  have  been  fre- 
quent conferences  of  plant  foremen  in  each  of  several  op- 
erating departments  who  have  been  brought  together  at 
one  piant  to  discuss  among  themselves  possibilities  of  im- 
provement in  the  operations  in  which  these  men  are  direcrt- 
ly  concerned.  There  has  l)een  vigorous  effort  to  enlist  the 
active  interest  of  every  Ciroup  foreman  in  the  cooperative 
research  work.  The  idea  of  improving  shop  ])ractice  by 
technical  coojx-ration  has  been  effectively  sold  to  superin- 
tendents, foremen,  and  all  others  who  have  greater  or  less 
responsibility  for  the  production  of  Orou])  castings.  The 
result  is  a  belief  in  cooperating  effort,  wiiich  has  been  of 
))ronouneed  aid  to  every  plant  manager. 

After  a  little  more  than  two  years'  work,  tlic  accomplish- 
ments may  be  summarized  as  folows: 

1.  Marked  imjirovement  in  (juality  of  product; 

2.  Considerable  reduction  in  o])erating  costs; 

;j.     Formation  the     "research  habit"     in     each  .  piant 
organization ; 

■1.  Stimulation  to  do  better  work  exiiibitcd  by  all  who 
have  resi)onsibilities  in  ))roduction. 

The  fact  that  the  ])roject  is  successful  and  iiad  a  sound 
basis  is  demonstrated  by  the  enthusiasm  for  continuing  the 
cooj)cration,  exhibited  by  hardheaded  business  men  who 
continued  it  with  unabated  zeal  during  a  period  when  ))ro- 
(luction  was  accompanied  by  considerable  losses  m'.)nthlv. 


PRODUCTION  OF  IRON  AND  STKKI,    0(  TOHKl! 

1922 

The  monthly  report  of  the   Dominion   Bureau  of  Statis- 
tics states  that  tlie  production  of  pig  iron  in  Canada  dur 
ing  October  showed  an  increase  of  11,911'  gro.'.s  tons  or 
47.7  per  cent  over  r<  cord  for  September,  and  aniounteil 
to  36,888  tons  as  conipared  with  21.97  1'  tons  in  the  prcA 
ious  month.      Tiie  increased  tonnage  was    almost  wholly 
basic  pig  iron  manufactured  for  use  by  the  firms  report 
ing.    The  ])roduction  of  this  grade  increased  from  l(),97fi 
tons  in  September  to  28,922  tons  in  October  or  70. i  p.  e. 

Although  the  October  production  showed  an  encourag- 
inii  increase  and  was  the  "jreatest  since  March  of  this  rear 


will  II  an  output  of  H.73.'i  tons  was  reachrd.  it  was  still 
bel  ow  the  monthlv  average  for  1921. 

During  the  ten  months  ending  October,  thi  .iNt  rage 
monthly  production  of  ])ig  iron  was  ;51,287  tons  this  year 
as  compared  with  a  monthly  average  of  .■50,073  tons  in  the 
same  period  last  year.  The  cumulative  output  was,  cor- 
respondingly 312,877  tons  in  th(t  past  ten  months  as 
against  .")0(),730  tons  in  the  first  ten  months  of  1921. 

The  number  of  active  furnaces  at  the  end  of  October 
was  unchanged  at  four,  viz:  one  at  Sault  Ste.  Marie,  one 
at  Hamilton  and  two  at  Sydney. 

The  production  of  ferro-aboys  remained  practically 
same  as  in  Se})tember  at  1,823  tons  comprised  wholly  of 
ferro-silicon  of  1.5  to  80  per  cent  grades.  Of  this  amount 
()8.G  per  cent  was  of  15  per  cent  ferro-silicon. 

The  output  of  steel  ingots  and  castings  in  Canada  dur- 
ing October  amounted  to  .52.735  gross  tons,  an  increase  of 
1-7.3  ])er  cent  over  the  September  production  of  35.787 
tons.  Basic  open  lu'arth  ingots  produced  for  further  use 
by  the  firms  reporting  amounted  to  50,851  tons  in  Octo- 
ber as  compared  with  33,815  ton.s  in  September  an  in- 
crease of  4.9  per  cent  from  the  average  production  for 
basic  open  hearth  ingots  during  1921  was  53,1.89  tons  and 
for  the  first  ten  months  of  the  current  year  averaged  37,- 
052  tons.  The  month  of  October  therefore  showed  a  de- 
crease of  4.  9  per  cent  from  the  average  production  for 
1921  and  an  increase  of  37.2  per  cent  over  th.-  average 
for  the  first  ten  months  of  this  year. 

Basic  open  hearth  castings  made  during  the  month 
amounted  to  974  ton.s,  an  increase  of  137  tons  or  15.2  per 
cent  over  the  preceding  month,  and  most  of  the  produc- 
tion was  made  for  sale. 

The  output  of  bessemer  castings  declined  slightlv  from 
180  tons  in  September  to  125  tons  in  October,  a  decrease 
of  30.6  per  cent.  Electric  castings  also  fell  off  10.6  per 
cent,  the  actual  production  Ix  inir  831  Urns  in  September 
and  743  tons  in  October. 

The  cumulative  production  of  ingots  and  castings  for 
the  ten  months  of  the  current  vear  amounted  to  387.570 
tons  as  compared  witj;  591,792  for  the  same  period  of  last 
year,  a  decrease  of  29.5  per  cent. 


COST  AC'COl^NTING  IX  THE  MANUFACTURE  0¥ 
IRON  AND  STEEL  SHEETS 

Tile  Xatioiial  A.s.soeiatioii  of  Cost  Accountants  has 
recently  issued  in  official  publication  entitled  "Cost 
Acconntnig  m  the  .Alaitufacture  of  Iron  and  Steel 
Siieets",  by  Mr.  Keitili  B.  Woods. 

Wliilc  the  article  is  necessarily  condensed,  the  author 
,!ias  endeavored  to  make  tlie  pamphlet  a  comprehensiv 
outline  of  a  .sy.slem  for  obtaiiiiih^r  accurate  co.<;ts  in  an 
iron  and  steel  foundry,  together  witli  all  the  mechan- 
ism heading  up  to  it.  To  anyone  readiiii:  this  pamphlet 
carefully  the  general  layout  of  almost  anv  detailed 
N.vstcm,  w'iielher  .steel  sheets  or  not.  is  shown*. 

Among  the  many  points  brought  out  as  resulting 
troiii  the  application  of  this  .sy.^cfem  are  the  following: 

1.  T.nere  is  practically  no  duplication  of  effort.sr  the 
original  entry  following  rigiit  thru  to  the'  cast 
s.'ieet.s  without  re-writing.  An  example  rif  this  is 
where  the  .service  card  or  order  is  used  for  the 
overhead  on  the  cost  sheet.s. 

2.  AH  cards  are  .so  laid  out  that  the  exact  respon- 
sibility of  each  superintendent  or  foremen  is 
shown. 

•3.  T.'ie  card  of  accounts  is  carried  in  the  greatest 
detail  but  shown  on  most  co.sts  sheets  in  about  nine 
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Till!-  Directory  is  published  in  -he  interesia  oX  our  readers.  Buyers  who  are  unable  to  find  out  wliat  tl^ey  desire  *if 
invited  to  communicate  witli  tlie  publishers  of  this  /ournal.  who  in  all  probability,  will  be  able  to  giv,.  rhe  1«s;,'<':>*; 
information. 


Angrl«  Bars: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal. 

Barbed  Wire  Galvanized: 

Britisli  Empire  Steel  Corporation,  Ltd. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 


Anchor  Bolts: 

Steel  Company  of  Canaa,  Ltd.,  Hamilton, 


Ont. 


Axles,  Car: 

Nova  .Scolln  Sleei  *  Co;il  Co..  I,imiled.  New  Glasgow,  N  S 
United  States  Steel  Products  Co.,  Montreal. 

Axles,  i;ocoiuotive: 

British  Empire  Steel  Corporation,  Ltd. 

Nova  .Si'olia  .SlepI  x,  Coal  Co.  Lirnlled,  New  Glasgow.  N.S 
United  States  Steel  Products  Co.,  Montreal. 

A  irvel  Stock  (Black  Steel  Sheets) : 

Spiipc.-i  Iron  *  Steel  Co..  Ruffalo.  N.Y. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

%  irs: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

United  States  Steel  Products  Co.,  Montreal. 

Anrs,  Iron  Sc  Steel: 

British  Empire  Steel  Corporation,  Ltd. 
Manitoba  Steel  &  Iron  Company 
Canadian  Western  Steel  Co.,  Calprary,  Alta. 
Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 
'I'lie  Steel  Company  of  Canada.  Hamilton,  Ont. 
"  Heals,  M<!CartIiy  &  Rogers.  Buffalo,  N.Y. 
Nova  Scotia  Steel  &  Coal  Co.,  Limited,  New  Glasgow.  N.S 
Canadian  Tube  &  Iron  Co.,  Ltd.,  Montreal. 
Leslie,  A.  C.  &  Co..  Ltd..  Montreal. 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bars,  Steel: 

British  Empire  Steel  Corporation,  Ltd. 

I^ominion  Iron  &  Sfeel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nova  .Srolia  SI  eel  A  Coal  Co..  Tilmlted.  New  Glasgow.  N  .S 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Billets,  Blooms  and  Slates: 

Britisli  Empire  Steel  Corporation,  Ltd. 

Dominion  Iron  &  Sleel  Coy.,  Ltd.,  Sydney.  N.  S. 

Nov,-i  Scolla  ."^leel  *  Coal  Co..  T^imlted.  New  Glasgow.  N  K 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 

Benzol: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion   Iron  *  .Steel  Coy..   lAd..  Sydney.  N.  S. 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 

Bins,  Steel: 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 

field  &  Brown  Structural  Steel  &  Iron  Works,  Ltd..  Toronto 
'roronto  Iron  Works.  Toronto,  Ont. 

Black  Steel  Sheets: 

B.  &  S.  H.  Thompson  &  Co.,  Ltd. 

Seneca  Iron  &  Sleel  Co..  Buffalo,  N.T. 

Leslie  &  Co..  Ltd..  A.  C,  Montreal,  P.  Que. 

Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 
Blooms  b  Billets: 

AlRoma  Steel  Corp..  Ltd.,  Sault  St«.  Marie. 

Britisli  Empire  Steel  Corporation.  Ltd. 

Dominion    Foundries  gi    Steel,    Ltd.,    Hamilton,  Otii 

Dominion  Iron       Steel  Coy..  Ltd.,  Sydney,  N.  S 

Steel  Co.  of  Canada.  Ltd.,  Hamilton,  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Boilers: 

Sterling  Engine  Works,  Winnipeg,  Man. 
Bolts: 

Kalnes  ft  Perkover.  Toronto.  Ont 
ciippi  Po    of  Cam. da.  Ha  itltnn  Ont 
Canadian  Tube  ft  Iron  Co.  Montrpnl,  V  Q 

Bolts.  Railway: 

British  Empir<>  Steel  Corporation,  Ltd 

Nova  Scotia  Steel  &  Coal  Co.  Limited  Npw  Glnueow.  N  S. 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 

Bolts.  Nnts.  Rivets: 

r'nnodlan    Tub*    *    Iron    Co      r.frt  Montroal 
Steel  Company  of  Canada,  Ltd  ,  Hamilton,  Ont 

Box  Annealed  Steel  Sheets: 

R.  ft-  S,  H,  Thompson  &  Co..  Ltd. 
Sonera  Iron  ft  .Steel  Co     Buffalo    N  T 
Dominion  Foundry  .Supply  Co.  T.lrl,.  Montreal, 
Steel  Co.  of  Canada.  Ltd..  Hamilton.  Ont. 


Brass  Goods: 

Dunlop  Tire  &  Rubber  Goods  Co..  Ltd.,  Toronto,  tjrf, 
Brick-lnsalatingr : 

Quigley  Furnace  Specialties  Co.,  New  York 
Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Brldgrasi 

MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke,  Que. 
Brushes.  Poundry,  Core: 

Hyde  &  Sons,  Montrrtal,  Que. 

Buildintrs,  Metal: 

Pedlar  People,  Limited.  Oshawa.  Ont. 
Hamilton  Bridge  Works  Co.,  Ltd.,  Hamilton. 

Car  Specialties: 

Dominion  Foundries  &  Steel.  Ltd..  Hamilton.  Ont. 
Carriers : 

Canadian  Mathews  Gravity  Carrier  Co.,  Toronto,  Ont, 
Gaskets,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co,.  Ltd.,  Toronto.  Ont 

Cast  Iron  Ftps: 

National  Iron  Cor|)Oration.  Ltd..  Toronto 
Hyde  ft  Sons.  Montreal.  Que. 
Canada  Iron  Foundries,  Montreal. 

Castings,  Brass: 

Algoma  Steel  Corp..  Ltd..  Sault  Ste.  Marie. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castings,  Bronze: 

Wentworth   Mfg.   Co.,   Limited.   Hamilton.  Ont 
AVoma  Steel  Corp..  Ltd.,  Sault  Ste.  Marie. 
The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Castlngrs,  Gray  Iron: 

Algoma  Steel  Corp.  Ltd..  Sault  Ste.  Marie. 

Canadian  Steel    Foiimlries.   Ltd..   IVlontreal  PQ 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Casting's,  Nickel  Steel: 

Hull  Iron  and  Steel  Foundries,  Ltd.,  Hull,  P.Q. 
Canadian  Steel   Foundries,  T,td,.  Montreal  P.Q. 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marls. 
Dominion  Steel  Foundry  Co.,  llaniiltoii,  Ont. 

Casting's,  Gray  Iron: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marie. 

Casting's.  Malleable: 

Canadian  Steel    Foundries.   Ltd.   Montreal  PQ 
Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Marl*. 

Casting's,  Steel: 

Algoma  Steel  Corp.,  Ltd.,  Sault  Ste.  Maris. 

Cement,  High  Temperature: 

Dominion  Foundry  Supply  Co..  Ltd.,  Montreal. 
Chrome: 

.\mprican  Refractories  Co. 
Chemists: 

>fllton   Hersey  Co.,  Ltd.,  Montreal. 
Chucks  Iiathe  and  Bortar  Ulll: 

The  Dominion  Steel  Products  Co  .  Ltd.,  Branuon?   '.  • 

Clip  and  Staple  'Wire: 

The  Seneca  Wire  ft  Mfg   Co..  Foatorla.  Ohic    !■  «  A 
United  States  Steel  Products  Co..  Montreal. 

Condensers  —  Electrical,  Static  &  Power: 

Cri.^wnlrl  ft  Co..  Montreal,  Que, 

Consulting  Englnesrs: 

Canada  Furnace  Co..  Ltd..  Port  Colhorne 
A.  C.  Leslie  ft  Co..  Ltd,.  Montreal  PQ.  ' 
Steel  Co.    of  Canada,   Hamilton.  Ont. 

Pip*  Riveted  Steel: 

Toronto  Iron  Works,  Toronto.  Ont 
MacKinnon  Steel  Co..  T/td.,  Sherbrooke,  Que. 
United  States  Steel  Products  Co,,  Ltd.,  New  York 
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items.  Each  one  of  the  nine  items  can  be  ((uickly 
analyzed  down  to  the  r.'.|ins.1ion  or  labf.r  card, 
ote..  in  its  orip-inal  entry. 
4.  Probably  tlie  <rreatest  improvement 
dinarv"  .sheet  cost  system  is  that 
n.athomatieallv  eorreet  as  to  different  prodnets 
and  rrawrcs.  Sheets  are  sold  by  {ranjre  or  '^au^^v 
differentials  fi'om  a  base  jianpre  and  finish  differ- 
entials Fr<i.i  a  fixed  ]>rodnet— One  Pass  (.old 
Kolled  and  i^ox  Annealed  Steel  sheet-28  ga.  In 
sy.stem  outlined  fiieat  care  has  been  .taken  to 
the  dis1ril)iition  <if  expenses  on  the  correct 
basis 'for  each  kind  <.f  expense  of  every  department 
both  to  other  (hMuirtmenls  and  to  tlie  prodnel,  and 
tliere  is  no  avera<:inf.-  of  <ian<res  either  on  the 
iic-ets  or  lliru  f-'ie  inventory  to  confuse  the 
and  ;-ive  one  on  tlie  cost  of  sales  that  for 
|)ei-i(ul  is  pi-actieally  meaniiifrlcss,  altho 
correct  over  a  moderately  lonjr  period, 
f  this  pampldet  may  be  procnred  from  tlie 
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net 


cost 

real  cost 
a  <>iven 
])r()l)ably 
Copies 


The  Bengal  Iron  Co.  (Ltd.)  is  .said  to  be  producing 
more  than  150.000  ton.s  of  pig  iron  annually.  It  i.s  ex- 
pected that  an  annual  output  of  180,000  tons  of  pig  iron 
will  be  reached  by  the  Indian  Iron  and  Steel  Co.  when  its 
new  works  now  in  course  of  erection  at  Ilirapur,  Bengal, 
are  eonii)leted.  The  jiroposition  of  erecting  a  modern 
steel  plant  with  an  output  covering  all  basic  steel  pro- 
ducts is  being  worked  out,  and  a  corporation  for  that  pur- 
pose, tl)e  United  Steel  Corporation  of  Asia  (Ltd.),  is  in 
process  of  flotation.  Several  small  companies  have  iron 
works  under  construction. 

Tlie  Mysore  Cioverninetit  is  putting  u|)  the  money  for 
the  erection  at  Bliadravati,  Sbinioga  district,  Mysore,  of 
iron  works  to  have  a  capacity  of  20,000  tons  of  charcoal 
])ig  iron.  This  works  is  to  utilize  ore  found  all  around 
the  ))lant  site  in  the  Bababudin  bills.  It  is  to  be  known  as 
the  Mysore  Distillation  and  Ir(m  Works  and  will  be  under 
the  management  of  the  Tata  Iron  and  Steel  Works  — U.  S 
Couiiiieree  Ile])orts. 


office  of  th(>  Secretary,  National  Association  of  Cost 
Accountants,  180W.  42  St.,  New  York.  The  price  to 
non-members  of  the  A^saeiation  is  seyenty-five  cents  per 
co])y. 


is  smallest 
the  1st  of 


INDIAS  PRODUCTION  AND  IMPORTS  OP  IRON 
AND  STEP  I. 

In  the  neighborhood  of  10  per  cent  of  all  iron  and  steel 
products  shipped  into  India  enter  the  Province  of  Bengal 
which  is  the  largest  consumer  of  foreign  iron  and  steel 
among  the  Provinces.  Bengal  heads  the  list  with  over  50 
per  cent  in  the  receipt  of  mo.st  items,  giving  way  to  Bom- 
bay in  hoops  and  .stri])s,  nails,  rivets,  and  washers,  scrap 
and  cast  pipes  and  fittings,  and  to  Burma  oti  wire  n.iils 
and  wrought  tubes.  ])i])es.  and  fittings. 

The  consumption  of  steel  products  in  India 
during  the  monsoon  season,  which  lasts  from 
■tunc  to  the  1st  of  October,  and  merchants  carry  as  small 
a  stock  as  possible  that  is  liable  to  rust  or  otherwise  de- 
teriorate during  the  rainy  season.  Orders,  therefore,  are 
not  placed  that  will  be  delivered  early  in  the  monsoon 
season,  and  buying  for  delivery  at  the  end  of  the  monsoon 
usually  commences  about  .June  1st. 

Consumption  of  iron  and  steel  in  India  has  not  nearly 
regained  its  ))re-war  volume  and  the  ])otential  market  is 
large,  but  although  American  ])roducts  have  an  excellent 
name  in  several  of  the  Provinces  their  prices  have  i)Iaced 
them  at  a  disadvantage.  Quality  counts  very  little  in  the 
Calcutta  market;  importers  cu.stomarily  buy  the  cheapest 
goods,  being  interested  only  in  price.  Foreign  competi- 
tion fortified  by  the  high  exchange  value  of  the  dollar 
has  yirtually  eliminated  American  iron  and  steel  from  the 
markets  of  the  Karachi  district  also. 

As  yet,  India's  production  of  iron  and  .steel  has  bad 
little  effect  on  the  market  for  imported  ])roduets.  but 
developments  now  in  ])rogress  point  to  real  competition 
from  this  quarter  in  the  near  future.  Tlie  largest  iron 
and  steel  company  in  India,  the  Tata  Iron  and  Steel 
Works,  is  planning  to  enlarge  its  capacity  by  the  end  of 
192.'}  to  give  an  outjjut  of  ()50.000  tons  of  pig  iron  aijd 
125,000  tons  of  finished  steel  .innnally.  a  large  increase 
over  its  present  capacity  of  a))})roxin»ately  :500.000  tons  ef 
pig  iron  and  125,000  tons  of  finished  steel.  This  firm 
claims  that  it  is  the  only  domestic  producer  of  finishet' 
steel  sections  for  the  market  in  India  at  present.  The 
Government  has  a  small  steel  ]ilant  at  Icha])ore  for  tlu 
production  of  steel  for  annnnnition  and  for  Government 
])urposes.  but  it  is  believed  that  none  of  this  product  is  for 
sale  in  the  market. 


(  O OPERATION  IN  RESEARCH 

The  tendency  for  research  to  be  a  monopoly  of  the  aca- 
demician, or  the  physical  chemist,  cannot  have  failed  to 
be  noticed  by    all    progressive    foundrymen.    states  the 
Foutidrfi  Trade  Journal  in  a  recent  issue.    This  state  of 
affairs  is  due  ))rimarily  to  his  special  training,  and  sec- 
ondarily to  the  precision  ajjparati  at  his  disposal.  It  does 
not  follow  that  the  results  obtained  from  this  class  of 
work  are  of  more  value  to  the  trades  concerned  than  those 
given  by  the  technical  or  even  the  practical  man,  because 
the  Iiigbly-finished  work  of  the  research  student  is  often 
a  statement  of    facts,  the    proyxninders  of    which  do  not 
know  or  at  least  are  afraid  of  giving  their  practical  ap- 
l)lieation.       This  was  dealt  with  lately  at  the  .Swansea 
meeting  of  the  Institute  of  Metals,  by  Sir  Henry  Fowler, 
who  jjleaded  on  behalf  of  the  practical  man  to  the  newer 
schools  of  professors  to  indicate  clearly  the  data  capable 
of  being  translated  by  the  departnu  ntal  manager  into  ac- 
tual practice.     If  a  paper  is  witiiout  any  practical  inter- 
pretation then  it  might  be  so  stated,  so  that  the  practical 
men  associated  with  the  various  institutions  can  better  oc- 
cupy themselv(^s  by  listening  to  a  discussion  from  which 
there  is  little  chance  of  their  di-riving  any  benefit  beyond 
a  lesson  in  the  art  of  mutual  congratulation.    If  real  bene- 
fit is  to  be  obtained  by  owners  and  managers  from  spend- 
ing several  days  away  from  their  works,  then  the  councils 
of  the  various  technical  (not  academical)  societies  should 
insist  that  the   practical   bearing  of   the   papers   nuist  be 
clearly  emphasised,  or  if  the  liigh-brows  insist  on  arguing 
abstruse  points,  then  perhaps  it  would  be  well  to  follow 
the  American  system  and  hold  simultaneous  meetings,  so 
that  those  in  charge  of  manufacturing  processes  will  haye 
a  chance  of  eliciting  and  giving  information  helpful  to  the 
work  in  hand,  and  not  som«thing  which  might  be  useful 
in  tin  years'  time.     .Vt  this  period,  (x  rhaps.  it  may  be 
found  that  the  research  worker  has  so  come  down  to  earth 
that  he   is  capable  of  successfully  controlling  manufae 
turing  processes.    .\t  the  moment,  however,  manufacturers 
prefer  to  employ  tecb.nical  men —  men  who     should  be 
capable  of  economically  utilizing  the  results  of  published 
and  their  own    research    work    through  the    meditmi  of 
foremen,  skilled  men  and  labourers. 

In  some  sections  of  the  metallurgical  industries  well 
informed  departmental  managers  are  hesitating  to  give 
papers  or  contribute  to  discussions  because  of  their  lack 
of  training  in  the  higher  branches  of  modern  physics,  and 
fear  tlie  criticism  of  those  so  versed.  We  can  assure  them 
that  it  is  the    absence  of    practical    knowledge  which  re- 
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INDEX  TO  MILL  JJUPPLIES 
(Continued). 

Cran««,  Elactrio  TravaUlnr: 

Northern  Crane  Works.  Ltd  ,  Walkervllle,  Ont 

Cranes,  I^ocomotlv*: 

Northern  Crane   Works,   Walkervllle.  Ont. 

Cranes,  TraveUlng-,  Eleotric,  and  Hand  Power: 

Northern  Crane  Works.  Walkervllle.  Ont. 
Canadian  Fairbanks-Morse  Co..  Ltd.,  Montreal. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Ornolbles; 

Hyde  &  Sons.  Montreal,  Que. 

Cnpolaa: 

Northern  Crane  Works.  Walkervllle.  Ont. 

Cupolas,  Foundry: 

Norlhern  Crane  Works.  Ltd.,  Walkervllle.  Ont. 

Damp-proof  Coating^: 

Beverldge    Supply    Company.    Limited,  Montreal. 

Derricks: 

R.  T.  Oilman  &  Co.,  Montreal. 

Dies  and  Die  Stocks: 

Canadian  Fairbanks-Morse  Co.,  Montreal.  P.Q 

Drop  Forgrlng: 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
l>nmp  Cars: 

McKlnnon  Shell  Co.,  Sherbrooke. 
n.  'I'.  Oilman  &  Co.,  Montreal. 

Dnst  Arresters  (for  Tumblinsr  MUIs): 

Northern  Crane  Works,  Walkervllle,  Ont. 

Dynamos  &  Electrical  SnppUes: 

Can.  Oeneral  Electric  Co.  of  Canada,  Ltd.,  Toionlo. 
Electrical  Fittings  &  Foundry,  Ltd..  Toronto. 
Volta  Mfg.  Co.,  Welland,  Ont. 

Electircal  Condensers: 

Griswold  &  Co.,  Montreal,  Que. 
Electro-Plating': 

Wentworth  Mfg.  Co.,  Limited,  Hamilton,  Or.t. 

Emery  and  Emery  Wheels: 

Wllkln.soii  Sn  TComi)nsR.  Hnmllton.  Out. 

Engines — Heavy  Oil: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 
Enameling  Finish  Steel  Sheets: 

Seneca  Iron  &  Steel  Co.,  Buffalo.  N.T. 

Fans: 

Smart-Turner  Machine  Co.,  Ltd.,  Hamilton,  i^o- 
Fence  Staples: 

British  Empire  Steel  Corporation,  Ltd. 
Canadian  Tube  &  Iron  Co.,  Lid.,  Montreal. 
Dominion  Iron  &  Steel  Coy.,  Ltd..  Sydney,  N  S 
Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 
United  States  Steel  Products  Co.,  Montreal, 

Ferro-Manganese : 

A.  C.  Leslie  &  Co.,  Ltd.,  Montreal. 

Ferro-Slllcon: 

A.  C.  Leslie  &  Co.,  Ltd..  Montreal. 

Beverldge    Supply    Company,    Limited,  Montreal. 
Fire  Brick: 

Elk  Fire  Brick  of  Canada,  Ltd..  Hamilton.  o> 
Crescent  Refractories  Co..  Curwensvllle,   Pa.  U.S.A. 
Ironton  Fire  Brick  Co.,  The,  Ironton,  Ohio. 
Fire  Brick  Cement: 

Leslie  &  Co^  Ltd.,  A.  C,  Montreal,  P.  Que. 

National  Fireproof Ing  ','0.  of  Canada.  Ltd..  'loio,  

Hvrto  *  .Sons  M"i'«»"«-"' 

Qiiigley  Furnace  Speclaltle.s  Co.,  New  York, 
llomlnlon  Foundry  .Supply  Co.,  Ltd.,  Montreal. 

Ftre  Brick,  Jolntless: 

Beverldge  Supply  Company,  Limited,  Montreal. 
Flooring  Materials: 

Beverldge  Siipplj  Company,  Limited,  Montreal. 
Flaorspar: 

Canadliiii  Induslrlal  Minerals.  Ltd..  Toronto,  Onl. 
Forglngs: 

Nova  Scoiia  Steel  &  Coal  Co..  Limited.  New  Glasgow.  N.S. 

Steel  Co.  of  Canada,  Ltd.,  Hamilton,  Ont. 

ITnlted  States  Steel  Products  Co.,  Montreal. 
Forglsgs,  Marisa: 

Canada  Foundries  &  Forgings  Ltd.,  Welland,  Ont 

Steel  Co.  of  Canada,  Ltd.,  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Forglngs,  Automobile: 

Canada  Foundries  &  ForglnKS  Ltd..  Welland.  om 
Forglngs,  Iron  and  Steel; 

British  Empire  Steel  Corporation,  Ltd. 

Dominion  Steel   Foundry   Cc.   Ltd.,   Hamllioii.  Ont. 

Nova  Scotia  Steel  &  Coal  Co.   Ltd.,  New  Ulasgow.  N  .s 

Dominion  Steel  Foundiy  Co     Hnmllton.  Ont 

Steel  Co.  of  Canada,  Ltd..  f.amllton.  Ont. 
ForglngB,  Drop  Sc  Iiocomotlve: 

Canada  Foundries  &  Forglngs  Ltd.,  Welland,  Ont 

Steel  Co   of  Canada,  l  td.,  Hamilton.  Ont. 


Hyde  &  Sons,  Montreal,  Que 
Furnaces,  Annealing: 

Pittsburgh  Electric  Furnace  Corp. 
Furnaces,  Blast: 

Toronto  Iron  Works,  Toronto,  Ont. 
Pittsburgh  Electric  Furnace  Corp. 

Furnace,  Electric  Equipment: 

Pittsburgh  Electric  Furnace  Corp. 

Fiirnace  Ziinlngs: 

Dominion  Foundry  Supply  Co.,  Ltd.,  Montreal. 

Furnaces,  Electric: 

Pittsburgh  Electric  Furnace  Corp. 

Gacjoter: 

American  Refractories  Co. 

Glass  and  Fin  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 

Gear  Boxes,  Reduction: 

Hamilton  (iear  &  Machine  Co.,  Toioulo,  Out. 

Hull  iron  &  .Steel  Foundries,  Ltd.,  Hull,  P.Q 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

.Smart-Turner  Machine  Co.,  Ltd.,  Hamilton.  . 

Gear  Drives — Herring-bone: 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Gear  Cutting  Machinery: 

Hamilton  Clear  &  I^acliine  Co.,  Toronto,  Out. 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brantford,  Can. 

Beals,  McCarthy  &  Rogers,   Uu.'falo.  N.Y. 
Hoists: 
Hoists,  Air: 

Canadian  Mead-Morrtson  Co.,  Welland,  Ont. 

Northern  Crane  Works,   Lid.,   Walltervllle,  Out. 

Hoists,  Electric: 

Canadian  Mead-Morrison  Co.,  Welland,  Ont. 

Northern  Crane  Works.  Ltd.,   Walkervllle,  Ont. 

Hoisting  &  Conveying  Machinery: 

Northern  Crane   Works,   WalUerville,  Ont. 
Sterling  Engine  Works,   Wimilpeg,  Man. 

Hoops: 

United  States  Steel  Products  Co.,  Ltd.,  New  York 
Leslie  &  Co.,  Ltd.,  A.  C,  Montreal,  P.  Que. 

Hose,  Fire  &  Genaral,  Rubber; 

Uunlop  Tire  &  Rubber  Oood.s  Co.,  Ltd.,  Toronto,  Ont. 

lugots: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion  lioutidrles  &  Steel,  Ltd.,  Hamilton,  Onl. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Iron  Bars : 

Steel  Company  of  Canada,  Ltd..  Hamilton,  Ont. 

Mattress  and  Uroom  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Oh  j,  U.S.A. 
United  States  Steel  Products  Co.,  Montreal. 

Mechanical  Products,  Rubber: 

Dunlop  Tire  &  Rubber  Goods  Co.,  Ltd.,  Tj.onto,  Ont. 

Machinery,  Wii.  Mill 

The  Dominion  Steel  Products  Co.,  Ltd.,  Brtntford,  Can. 

Market  and  Bundling  Wire: 

The  Seneca  Wire  &  Mfg.  Co.,  Fostoria,  Ohio,  U.S.A. 
Bains  &  David,  Limited,  Toronto,  Onl. 

Metals,  High  Speed  Cutting: 

Oeloro  Smelting  &  Refining  Co.,  Ltd.,  Toronto,  Ont. 

Metals — Ignots: 

Leslie  &  Co.,  I-td.,  A.  C,  Montreal,  P.  Que. 

Magnesite: 

The  .Scottish-Canadian  Magnesite  Co.,  Ltd.,  Montrea  . 
American   Refractories  Co. 

Motors,  Electific: 

Lincoln  Electric  Co.  of  Canada,  l.xd..  Tor /U  .0. 
Moloney  Electric  Co.  of  Canada,  Ltd.,  Toionco,  Gi,. 

Motor  Fuel: 

British  Empire  Steel  Corporation,  Ltd. 

Dominion  Iron  &  Steel  Coy.,  Ltd.,  Sydney,  N.  S. 

Nails,  Wire  &  Cut: 

British  Empire  Steel  Corporation,  Ltd. 

Steel  Company  of  Canada,  Ltd.,  Hamilton.  Ont. 

United  States  Steel  Products  Co.,  Montreal. 
Nuts  (up  to  4  In.): 

Steel  Company  of  Canada,  Ltd.,  Hamilton,  Ont. 
Ozy- Acetylene  Welding: 

Oxyweld  Co.,  Limited,  Toronto,  Ont. 
Packing,  Piston,  Rod  &  Sheet  Rubber: 

DunloD  Tire  &  Rubber  Goods  Co..  Ltd..  Toronto.  Ont 
Patent  Solicitors: 

Stanley  LIghtfoot,  Toronto,  Ont, 
Patterns: 

Dominion  Pattern  Co,,  Toronto,  Ont, 
Pig  Iron: 

Algoma  Steel  Corporation,  Sault  Sle,  Marie,  Or-t, 
Dominion  Iron  &  Steel  Co.,  Ltd.,  Sydnej  P 
St«ol  Co.  of  Canada.  Ltd.,  Hamilton,  Ont 
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strains  the  nscarcli  worker  from  hazarding  any  applica- 
tion of  his  work  to  practice.  Tlicrcforc  tlic  timidity  is 
mutual. 

The  fouJidrv  trades  can  congratulate  theinsclves  that  of 
all  societies  their  representative  teeiinieal  association  is 
tlie  best  in  so  far  as  catering  for  the  actual  workers  is 
concerned,  for  when  highly-scientific  papers  have  been 
presented,  the  lecturers  have  been  careful  to  point  out 
the  practical  bearing. 

No  doubt,  in  tiie  future,  the  Institution  of  Hritisli  foun- 
drymen  will  accept  a  limited  number  of  acadi-mical  con- 
tributions, but  we  believe  that  before  their  advent  a  num- 
ber of  educational  papers  which  have  been  and  will  be 
presented,  will  overcome  the  objection  sometimes  raised 
by  the  research  worker  "It  is  not  our  fault  if  managers 
are  insufficiently  educated  to  understand  our  investiga- 
tions." Speaking  for  the  foundry  end  of  metallurgical  in- 
dustries, we  feel  sure  that  the  intensive  a{)plicati()n  of  old- 


EUROPEAN  PLAN 

Rooms    600  '^'^tl'S 
Headquarters  in  Detroit  for 
OLD  COLONY  CLUB 
DETROIT  AUTOMOBILE  CLUB 


DAILY  RATES 


$4.50  Double 
$5.00  Doub!e 
$6.00  Double 
$7.00  Double 


100  at  $2.50  Single 
150  at  $3.00  Single 
100  at  $4.00  Single 
50  at  $5.00  Single 
50  with  Twin  Beds,  $5.00  to  $7.00 
100  in  Suite,  $5.00  to  $8.00,  Double 

Two  Floors  of  Agents'  Sample  Rooms 
$5.00  per  Day 

Table  d'Hote  Dinner,  $1.00-$1.50 

Business  Men's  Lunch,  50c-75c 


HOTEL  TULLER 


CAFETERIA 
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fashioned  elementary  chemi.stry,  physics,  and  mathematics 
will  do  infinitely  more  good  than  any  wild-cat  chase  into 
the  realms  of  their  higher  branches. 


7'here  has  been  issued  recently  the  first  annual  report 
of  the  British  Cast  Iron  Research  Association,  which  was 
incorporated  in  .June,  1921.  Briti.sh  iron  founders  to  the 
number  of  202  were  members  of  the  association  at  the  time 
of  the  report. 

The  association  has  made  progress  on  the  following  re- 
searches: (I),  (/rading  of  pig-iron;  (2)  moulding  sands 
and  refractories;  (.J),  motor-car  and  internal  combustion 
engine  cylinder  castings;  (i).  alloys  of  cast  iron  for  unit- 
ing erosion  and  corrosion,  as  in  centrifugal  pumps,  ship 
pumps,  dredgers,  valves,  pulverisers,  etc.;  (.5).  .standard- 
isation of  testing  methods  for  ca.st  iron;  (6).  cupola  and 
ladle  linings;  (7)  abnormal  fractures  and  structures  in 
malleable  castings;  (8).  shrinkage  defects,  "draws  and 
shrink  lioles,"  in  castings;  (9).  sulphur  holes  and  hard 
spots  in  small  castings. 

By  consultation  with  other  bodies  conducting  researches 
of  this  sort,  great  ( are  has  been  taken  to  avoid  duplication 
of  work  already  done  or  already  under  way.  The  co-op- 
eration of  the  American  National  Research  C  ouncil  has 
been  very  valuable  in  this  connection. 


To  assist  students  working  their  wav  through  Carnegie 
Institute  of  Technology,  the  .Jones  and  I.aughlin  .Steel 
Company,  of  Pittsburgh,  has  arranged  to  employ  students 
in  the  steel  mills  on  Friday  and  Saturday  nights  or  all  dav 
.Saturday.  The  shifts  are  of  ten  hours  length.  Jones  and 
I.aughlin  is  the  first  large  concern  in  Pittsburgh  to  come 
to  the  aid  of  students  in  need  of  finances.  The  arrange- 
ment is  pleasing  to  the  administration  at  Carnegie  Tech. 
because  of  the  opportunity  it  gives  to  the  students  in  the 
College  of  Engineering  to  acquire  practical  as  well  as 
theoretical  knowledge. 


FOR  SALE 

I'.   S.   and   Canadian   Pateiit.s  on  Kennerfelt 
Electric  Furnace,  comprising  twenty  different 
patents.     (Jreat  number  of  furnaces  sold  in' 
U.  S.,  Canada  and  Mexico,  giving  excellent 
results. 

Apply : 

Wem  Rotator  &  Machinery  Company  Inc., 
30  Church  Street,  N.  Y.  C. 
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Resides  iiiaxiiiuiiii  strength  an.l  .n-.-urate  ei/e 
you  get  absolute  straightness  and  highlv 
polished  surface  in  Union  Drawn,  Bright, 
('i)M  Finished  Steel  Proihu'ts. 

WE  MANUFACTURE: 

Bright,  Cold-Finished  Steel  in  Rounds,  Flats. 
Squares,   Hexagons  and  Special  Shapes  for 
Machine    Construction,   Pump    Rods,  Piston 
Rods.  Roller-Bearing  Rods.  etc. 

UNION  DRAWN  STEEL  CO.,  Limited 

HAMILTON.  Ontario 


'UNION  DRAWN"  STOCK  YOU  BUY  THE  BEST 


